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Description 



The present invention provides novel compounds, novel compositions, methods of their use and methods of their 
manufacture, such compounds being generally pharmacologically useful as anti-platelet aggregation agents in various 

s vascular pathologies. The aforementioned pharmacologic activities are useful in the treatment of mammals. More spe- 
cifically, the compounds of the present invention act by blocking the platelet receptor site of the protein fibrinogen. Fibrin- 
ogen is a glycoprotein that circulates in the blood plasma, and whose platelet receptor site is glycoprotein llb/llla. By 
blocking the action of fibrinogen at the receptor (glycoprotein llb/llla), the compounds of the present invention interfere 
with platelet aggregation, which is a cause of many vascular pathologies. At the present time, there is a need in the area 

10 of vascular therapeutics for such a fibrinogen receptor blocking agent. By interfering with hemostasis, such therapy 
would decrease the morbidity and mortality of thrombotic disease. 

Hemostasis is the spontaneous process of stopping bleeding from damaged blood vessels. Precapillary vessels 
contract immediately when cut. Within seconds, thrombocytes, or blood platelets, are bound to the exposed matrix of 
the injured vessel by a process called platelet adhesion. Platelets also stick to each other in a phenomenon known as 

is platelet aggregation to form a platelet plug. This platelet plug can stop bleeding quickly, but it must be reinforced by the 
protein fibrin for long-term effectiveness, until the blood vessel tear can be permanently repaired by growth of fibroblasts, 
which are specialized tissue repair cells. 

An intravascular thrombus (clot) results from a pathological disturbance of hemostasis. The thrombus can grow to 
sufficient size to block off arterial blood vessels. Thrombi can also form in areas of stasis or slow blood flow in veins. 

20 Venous thrombi can easily detach portions of themselves called emboli that travel through the circulatory system and 
can result in blockade of other vessels, such as pulmonary arteries. Thus, arterial thrombi cause serious disease by 
local blockade, whereas venous thrombi do so primarily by distant blockade, or embolization. These diseases include 
venous thrombosis, thrombophlebitis, arterial embolism, coronary and cerebral arterial thrombosis, myocardial infarc- 
tion, stroke, cerebral embolism, kidney embolisms and pulmonary embolisms. 

25 There is a need in the area of cardiovascular and cerebrovascular therapeutics for an agent which can be used in 
the prevention and treatment of thrombi, with minimal side effects, including unwanted prolongation of bleeding in other 
parts of the circulation while preventing or treating target thrombi. The compounds of the present invention meet this 
need in the art by providing therapeutic agents for the prevention and treatment of thrombi. 

The compounds of the present invention show efficacy as antithrombotic agents by virtue of their ability to block 

30 fibrinogen from acting at its platelet receptor site, and thus prevent platelet aggregation. 

SUMMARY OF THE INVENTION 

The present invention relates to novel compounds having the general structural formula I: 



35 



40 




45 



so and the pharmaceutical^ acceptable salts thereof, wherein 



is a four to eight member heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms wherein said heteroatoms 
are N t O or S and wherein said heterocyclic ring is optionally substituted at any atom by H, R 6 or R 7 ; 
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wherein R6 and R 7 are independently hydrogen, 

Cum alkoxycarbonyl or unsubstituted or substituted C^o alkyl and cycloalkyl wherein said substitu- 

ents 

are 

Ci_io alkoxy, 

C^io alkoxyalkyl, 

Ci_io alkoxyalkyloxy, 

Ci_io alkoxycarbonyl, 

Ci_io alkylcarbonyl, 

Co_6 alkylaminocarbonyl, 

Ci_io aralkylcarbonyl, 

Ci_io alkylthiocarbonyl, 

C4_-io aralkylthiocarbonyl, thiocarbonyl, 

Ci_io alkoxythiocarbonyl, aryl, 
5 to 6 membered saturated heterocyclic rings of 1, 2, 3 or 4 hetero atoms wherein said hetero atoms 
are taken from the group consisting of N, O and S, 

alkanoylamino, 
Ci_6 alkoxycarbonyl-Co_6 alkylamino, 
Ci_io alkylsulfonylamino, 
C4_!0 aralkylsulfonylamino, 
C4-10 aralkyl, 
Ci_io alkaryl, 
C-mo alkylthio, 
C4_!o aralkylthio, 
Ci_io alkylsulf inyl, 
C4_io aralkylsulfinyl, 
Ci_io alkylsulfonyl, 
C4-10 aralkylsulfonyl, 
aminosulfonyl, 
Ci_io alkylaminosulfonyl, 
C4_io aralkylsuifonylamino, 
oxo, 
thio, 

unsubstituted or mono- or di-substituted 1-ethenyl, 2-ethenyl or 3-propenyl wherein said substituents 

are selected from the group consisting of hydrogen, Ci_io alkyl and C7_io 

aralkyl, 

carboxy, 

hydroxy, 

amino, 

Ci_6 alkylamino, 
C1-6 dialkylamino, 

halogen, where halogen is defined as 
CI. F, Br, or I, 
nitro, or 
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cyano, 

and further wherein said N can additionally be substituted to form a quaternary ammonium ion wherein 
said substituent is as previously defined for R6 and R 7 ; 

s R2 and R3 are independently 
hydrogen, 
aryl or 

unsubstituted or substituted Co- 10 alkyl or cycloalkyl wherein said substituent is 

Ci_io alkoxyalkyl, 
JO aryl, 

a 4 to 8 membered heterocyclic ring containing 1, 2, 3 or 4 hetero atoms, wherein said heter- 
oatoms are taken from the group consisting of N, 0 and S, 

C^io aralkyl, 

Ci_io alkaryl, 
is carboxy, 

Ci_io alkylcarbonyl, 

C1-10 alkylthiocarbonyl, 

C 4 _io aralkylcarbonyl, 

C4_io aralkylthiocarbonyl, 
20 Ci_e alkoxycarbonyl, 

C4_io aralkoxycarbonyl, 

Ci_ 6 alkoxy, 

C4-10 aralkoxy, 

Ci_e alkylamino, 
26 Ci_i2 dialkylamino, 

Ci_e alkanoylamino, 

C4_12 aralkanoyiamino, 

C4_io aralkylamino; 

30 R4 is hydrogen, 

aryl, 

Ci_io alkyl or cycloalkyl 
C4-10 aralkyl, 

arylcarbonyl, aminocarbonyl, 
35 d_ 10 alkylcarbonyl, C^alkylaminocarbonyl, 

Ci_io alkylthiocarbonyl, C^edialkylaminocarbonyl, 

C1-10 alkoxythiocarbonyl, arylCi_6alkylaminocarbonyl, 

Ci-io alkoxycarbonyl, 

04-10 aralkylcarbonyl, 
40 £4-10 aralkoxycarbonyl, 

Ci_io carboxyalkyl and 

further wherein any of the substitutents for R 4 may be substituted by one or more subsfrtuents selected 
from the group as defined for R 6 , or an L- or D-amino acid joined by an amide linkage; 

45 R5 is 

a four to eight membered saturated or unsaturated heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms 
wherein said hetero atoms are N, O, or S or, 



50 



wherein R8 is 
55 hydroxy, 



0 S 
-C-R 8 and -C-R 8 



Ci^o alkyloxy, 
C-mo alkaryloxy, 
C 4 _io aralkyloxy, 
C 4 _io aralkylcarbonyloxy, 
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C1-10 alkoxyalkyloxy, 
Ci_io alkoxyalkylcarbonyloxy, 
Ci_io alkoxycarbonyloxyalkyl, 
d.^ alkylcarbonyloxyalkyloxy, 
5 an L- or D-amino acid joined by an amide linkage, and wherein the carboxylic acid moiety of said amino, 

acid is as the free acid or is esterrfied by Ci_$ alkyl. 

0 

, 0 -P-OR y , or 

0 

II g 
-P-OR v 

or™ 

15 

wherein R 9 and R 10 are selected from the group consisting of 
hydrogen, Ci_io alkyl and C4_ 10 aralkyl; 

20 X and Y are optional substituents that, when present, are NR6 

0. 
S. 
SO, 

so 2 . 

25 

R 6 R 7 

30 

-c=c-. 

oxo, 
aryl, 
thiono, 

35 unsubstituted or substituted C1-15 alkyl or cycloalkyl wherein said substituents are independently R 6 

and R7 



40 




-NR6-SO r , -SO2-NR6-, or 

50 a 4- to 8- membered heterocyclic ring containing 1 , 2, 3, or 4 heteroatoms wherein said atoms are N, 

O, or S and wherein said ring is independently substituted at any atom with R 6 ; 

2 is an optional substituent that, when present, is independently chosen as defined by X and Y; 

55 m is an integer of from zero to ten; 

n is an integer of from zero to ten; and 

p is an integer of from zero to three; 



5 



EP 0 478 328 B1 



with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
5 a-benzoylamino-4-(2-diethylaminoethoxy)ben2enepropanoicacid. 

A preferred group of compounds of the present invention are those defined for general structural formula ii as: 



10 



15 




20 



II 



25 wherein 

R1 is 

a five to six membered heterocyclic ring wherein said heteroatoms are N, O, or S, and wherein said het- 
erocyclic ring is optionally substituted by hydrogen, Ci^5 alkyl; or 
30 NR6R7 wherein R6 and R 7 are independently hydrogen, unsubstituted or substituted Ci_io alkyl or C 4 _io 

aralkyl wherein said substituents are chosen from 

Ci_io alkoxycarbonyl, 

aryl, 

Co-5 dialkylamino Ci_io alkyl, and 
35 C4-10 aralkyl, 

and further wherein said N can additionally be substituted to form a quaternary ammonium ion; 

R 2 and R 3 are hydrogen, Ci_4 alkyl or C 4 _k) aralkyl; 

40 R4 is 

H, 

Ci.-jo alkyl, 
C 4 _io aralkyl, 
arylcarbonyl, 
45 C1-10 alkylcarbonyl, 

Ci_io alkoxycarbonyl, 
C4_-io aralkylcarbonyl, or 
C4_!o aralkoxycarbonyl, 

wherein R 4 is unsubstituted or substituted with R6 as previously defined; 



50 

RH is 



hydrogen or 
Ci.no alkyl; 
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X and Y are independently 
O. S, SO, S0 2 . 

0 

5 c 

aryl, -CH=CH-. 

n . 0 0 

-C-NR 6 , -NR 6 -C; 

-S0 2 NR6;-NR6S02-, or a 5- or 6- membered heterocyclic ring containing 1 or 2 heteroatoms, wherein said 
I5 atoms are N, 0 or S, unsubstituted or substituted Ci_i6 straight, branched, or cyclic alkyl wherein said 

substituent is oxo, hydroxy Ci_4 alkyloxy, or C4_io arylalkyl; 



Z is an optional substituent that, when present, is 0, S0 2 , -NR6CO-, -CONR6-, 

20 0 

II 

-c-, 

25 or 

C-Mo straight or branched alkyl; 

m is an integer of from zero to eight; 

30 n is an integer of from zero to two; and 

p is an integer of from zero to two. 



A more preferred group of compounds of the present invention are those defined for the general structural formula 
35 III as 



H 



40 




wherein 

so W is a five or 6-membered heterocyclic ring wherein said heteroatom is N and wherein said heterocyclic ring is 

optionally substituted by hydrogen or alkyl, or NR6R7 wherein R6 and R 7 are independently hydrogen, 
Ci_io alkyl or C4-10 arylalkyl; 

R4 is 
55 arylcarbonyl, 

Ci_io alkylcarbonyl, 
Ci_io alkoxycarbonyl, 
C4_io aralkylcarbonyl, 

C4_io aralkoxycarbonyl wherein R 4 is unsubstituted or substituted with R6 as previously defined; 
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Z is chosen from: 

O, -NR6CO-, -CONR6-, or CH 2 ; and 

m is an integer of from one to six 

DETAILED DESCRIPTION OF THE INVENTION 

The term "pharmaceutical ly acceptable salts" shall mean non-toxic salts of the compounds of this invention which 
are generally prepared by reacting the free base with a suitable organic or inorganic acid. Representative salts include 
the following salts: 
Acetate 

Benzenesulfonate 

Benzoate 

Bicarbonate 

Bisulfate 

Bitartrate 

Borate 

Bromide 

Calcium Edetate 

Camsylate 

Carbonate 

Chloride 

Clavulanate 

Citrate 

Dihydrochloride 

Edetate 

Edisylate 

Estolate 

Esylate 

Fumarate 

Gluceptate 

Gluconate 

Glutamate 

Glycollylarsanilate 

Hexylresorcinate 

Hydrabamine 

Hydrobromide 

Hydrochloride 

Hydroxynaphthoate 

Iodide 

Isothionate 

Lactate 

Lactobionate 

Laurate 

Malate 

Maleate 

Mandelate 

Mesylate 

Methylbromide 

Methylnrtrate 

Methylsulfate 

Mucate 

Napsylate 

Nitrate 

Oleate 

Oxalate 

Pamaote 

Palmitate 

Pantothenate 
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Phosphate/diphosphate 

Polygatacturonate 

Salicylate 

Stearate 
5 Subacetate 

Succinate 

Tannate 

Tartrate 

Teoclate 
10 Tosylate 

Triethiodide 

Valerate 

The term "pharmacologically effective amount" shall mean that amount of a drug or pharmaceutical agent that 
will elicit the biological or medical reponse of a tissue, system or animal that is being sought by a researcher or clinician. 
75 The term "anti-coagulant" shall include heparin, and warfarin. The term "thrombolytic agent" shall include streptokinase 
and tissue plasminogen activator. The term "platelet anti-aggregation agent" shall include aspirin and dipyridimole. 

The term "aryl" shall mean a mono- or polycyclic system composed of 5- and 6- membered aromatic rings containing 
0. 1 , 2, 3 or 4 heteroatoms chosen from N, O or S and either unsubstituted or substituted with R6. 
The term "alkyl" shall mean straight or branched chain alkane, alkene or alkyne. 
20 The term "alkoxy" shall be taken to include an alkyl portion where alkyl is as defined above. 

The terms "aralkyl" and "alkaryl" shall be taken to include an alkyl portion where alkyl is as defined above and to 
include an aryl portion where aryl is as defined above. 

The term "halogen" shall include fluorine, chlorine, iodine and bromine. 
The term "oxo" shall mean the radical =0. 
2$ The term "thio" shall mean the radical =S. 

In the schemes and examples below, various reagent symbols have the following meanings: 



BOC: 


t-butyloxycarbonyl . 


Pd-C: 


Palladium on activated carbon catalyst. 


DMF: 


Dimethylformamide. 


DMSO: 


Dimethylsulfoxide. 


CBZ: 


Carbobenzyloxy 


CH2CI2'. 


methylene chloride 


CHCI 3 : 


chloroform 


EtOH: 


ethanol 


MeOH: 


Methanol 


EtOAc: 


ethylacetate 


HOAc: 


acetic acid 


BOP: 


Benzotriazol-1-yloxytris(dimethylamino)phosphonium, hexafluororophosphate 



40 

The compounds of the present invention can be administered in such oral dosage forms as tablets, capsules 
(each of which includes sustained release or timed release formulations), pills, powders, granules, elixers, tinctures, 
suspensions, syrups and emulsions. Likewise, they may also be administered in intravenous (bolus or infusion), intra- 
peritoneal , subcutaneous or intramuscular form, all using forms well known to those of ordinary skill in the pharmaceutical 
45 arts. An effective but non-toxic amount of the compound desired can be employed as an anti-aggregation agent. 

Compounds of the invention may be administered to patients where prevention of thrombosis by inhibiting binding 
of fibrinogen to the platelet membrane glycoprotein complex llb/llla receptor is desired. They are useful in surgery on 
peripheral arteries (arterial grafts, carotid endarterectomy) and in cardiovascular surgery where manipulation of arteries 
and organs, and/or the interaction of platelets with artificial surfaces, leads to platelet aggregation and consumption. 
so The aggregated platelets may form thrombi and thromboemboli. They may be administered to these surgical patients 
to prevent the formation of thrombi and thromboemboli. 

Extracorporeal circulation is routinely used for cardiovascular surgery in order to oxygenate blood. Platelets adhere 
to surfaces of the extracorporeal circuit. Adhesion is dependent on the interaction between GPIIb/llla on the platelet 
membranes and fibrinogen adsorbed to the surface of the circuit. (Gluszko et al.< Amer. J. PhvsioL 1987, 252:H, pp 
55 615-621). Platelets released from artificial surfaces show impaired hemostatic function. Compounds of the invention 
may be administered to prevent adhesion. 

Other applications of these compounds include prevention of platelet thrombosis, thromboembolism and reocclusion 
during and after thrombolytic therapy and prevention of platelet thrombosis, thromboembolism and reocclusion after 
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angioplasty of coronary and other arteries and after coronary artery bypass procedures. They may also be used to 
prevent myocardial infarction. 

The dosage regimen utilizing the compounds of the present invention is selected in accordance with a variety of 
factors including type, species, age, weight, sex and medical condition of the patient; the severity of the condition to be 

s treated; the route of administration; the renal and hepatic function of the patient; and the particular compound or salt 
thereof employed. An ordinarily skilled physician or veterinarian can readily determine and prescribe the effective amount 
of the drug required to prevent, counter of arrest the progress of the condition. 

Oral dosages of the present invention, when used for the indicated effects, will range between about 0.01 mg per 
kg of body weight per day (mg/kg/day) to about 100 mg/kg/day and preferably 1.0-100 mg/kg/day and most preferably 

10 1.0 to 20 mg/kg/day. Intravenously, the most preferred doses will range from about 1 to about 10 mg/kg/minute during 
a constant rate infusion. Advantageously, compounds of the present invention may be administered in a single daily 
dose, or the total daily dosage may be administered in divided doses of two, three or four times daily. Furthermore, 
preferred compounds for the present invention can be administered in intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using those forms of transdermal skin patches well known to those of ordinary skill 

is in that art. To be administered in the form of a transdermal delivery system, the dosage administration will, of course, 
be continuous rather than intermittant throughout the dosage regimen. 

In the methods of the present invention, the compounds herein described in detail can form the active ingredient, 
and are typically administered in admixture with suitable pharmaceutical diluents, excipients or carriers (collectively 
referred to herein as ■carrier* materials) suitably selected with respect to the intended form of administration, that is, oral 

20 tablets, capsules, elixirs, syrups and the like, and consistent with conventional pharmaceutical practices. 

For instance, for oral administration in the form of a tablet or capsule, the active drug component can be combined 
with an oral, non-toxic, pharmaceutical^ acceptable, inert carrier such as lactose, starch, sucrose, glucose, methyl 
cellulose, magnesuim stearate, dicalcium phosphate, calcium sulfate, mannitol, sorbitol and the like; for oral adminis- 
tration in liquid form, the oral drug components can be combined with any oral, non-toxic, pharmaceutical^ acceptable 

25 inert carrier such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable binders, lubri- 
cants, disintegrating agents and coloring agents can also be incorporated into the mixture. Suitable binders include 
starch, gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as 
acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used 
in these dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, 

30 sodium chloride and the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan 
gum and the like. 

The compounds of the present invention can also be administered in the form of liposome delivery systems, such 
as small unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a 
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 

35 Compounds of the present invention may also be delivered by the use of monoclonal antibodies as individual carriers 
to which the compound molecules are coupled. The compounds of the present invention may also be coupled with 
soluble polymers as targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer, poly- 
hydroxypropylmethacrylamide-phenol, polyhydroxyethylaspartamide-phenol, or polyethyleneoxide-polylysine substi- 
tuted with palmitoyl residues. Furthermore, the compounds of the present invention may be coupled to a class of 

40 biodegradable polymers useful in achieving controlled release of a drug, for example, polylactic acid, polyglycolic acid, 
copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, poly- 
acetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels. 

The compounds of the present invention can also be co-administered with suitable anti-coagulant agents or throm- 
bolytic agents such as plasminogen activators or streptokinase to achieve synergistic effects in the treatment of various 

45 vascular pathologies. They may also be combined with heparin, aspirin or warfarin. 

The novel compounds of the present invention were prepared according to the procedure of the following schemes 
and examples, using appropriate materials and are further exemplified by the following specfic examples. The most 
preferred compounds of the invention are any or all of those specifically set forth in these examples. These compounds 
are not, however, to be construed as forming the only genus that is considered as the invention, and any combination 

so of the compounds or their moieties may itself form a genus. The following examples further illustrate details for the 
preparation of the compounds of the present invention. Those skilled in the art will readily understand that known vari- 
ations of the conditions and processes of the following preparative procedures can be used to prepare these compounds. 
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All temperatures are degrees Celsius unless otherwise noted. 



10 



15 



25 



SCHEME 1 



r] 02 H 2. ClCCH a ) n Br 

CH 3 CN 

^s^n^NHCOR rr. NH 
ClCCHj)^^^^^ C °2 H 



( <?YY NHC0R H 2 . Pd-C 

_ _ , CO a H 
RR* N(CH 2 ) n O 2 



RR* N(CH 2 ) n O 



C0 3 H 



30 



EXAMPLE 1 

35 



40 




2-S(N-Ben2yloxycarbonylaminQ)-3-[4-(3-chloropropvioxv)DhenvnpropiQnic acid (1-1) 

N-CBZ-tyrosine (3 g, 9.9 mmole) (from Bachem Chemical Supply, California), was dissolved in DMF and treated 
so with NaH (50% dispersion in oil, 0.95 g, 19.8 mmole) for 1 hour, then 1 ,3 bromochloropropane (1 ml, 9.9 mmole) was 
added and the reaction stirred for 1 6 hours. The DMF was removed in vacuo and the residue dissolved in water, acidified 
to pH 3, and extracted with ethyl acetate. The ethyl acetate layer was dried with MgS04, filtered and evaporated. Column 
chromatography (Si0 2 , 97:3:1 CHCI3/CH3OH/HOAC) yielded 2.42 g of product as a yellow oil. 
RF = 0.3 in 97:3:1 CHCI3/CH3OH/HOAC ninhydrin stain 
55 300 MHz 1 H NMR (CDCI3) 6 7.3 (bs, 5H), 

7.03 (d, J = 8.3, 2H), 6.8 (d, J = 8.3, 2H), 5.2 (d, J = 8Hz t 1 H), 5.05 (bs, 2H) 4.65 (m, 1 H), 4.05 (t, J = 5.7 Hz, 2H), 3.73 
(t, J = 6.3 Hz, 2H), 3.1 (m, 2H), 2.2 (m ( 2H). 
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10 




2-S-(Ben2vloxvcarbonylamino)-[4-(3-t-butvlaminopropvloxv)phenvnpropionic acid (1-2) 

75 Compound 1 -1 (0.4 g, 1 .1 mmole) was refluxed in t-butylamine (20 ml) and acetonitrile (20 mL) for three days. The 
reaction was evaporated to dryness, the residue dissolved in water, and extracted with ether. The aqueous layer was 
then acidified to pH 4-5 and a precipitate formed. The solid was collected and dried to yield 70 mg of product. 
Rf = 0.8 in 9:1 EtOH/NfyOH, ninhydrin stain. 

300 MHz 1H NMR (DzO + NaOH) 5 7.4 (bs, 2H) t 7.2 (bs, 4H), 6.85 (d, J = 8.55, 2H), 5.2 (d, J = 12.8 Hz, 1H) ( 5.0 (d, J 
20 = 12.8 Hz, 1H), 4.3 (dd, J = 4.0, 9.6 Hz, 1H), 4.0 (bs. 2H) ( 3.2(dd, J = 4.0, 13.6 Hz, 1H), 2.8 (dd, J = 9.6 Hz, 13.6 Hz, 
1 H), 2.65 (t, J = 7.3 Hz, 2H), 1 .8 (m, 2H), 1 .09 (s, 9H), mass spec (FAB) m/e = 429 (m + 1) 



C, H, N analysis C24H32N2O5 0.65 H2O 


MW = 440.244 


Calculated 
Found 


C = 65.47, 
C = 65.52, 


H = 7.62, 
H = 7.54, 


N = 6.36 
N = 6.27 



EXAMPLE 3 



40 




45 

2-S-(N-Benzy1oxycarbonYlamino)-3-[4-(^ acid (1-3) 

Treatment of compound 1 -1 with excess N, N ( 2,2-tetramethyl-1 ,3-propenediamine by ret luxing in acetonitrile for three 
days, and followed by an aqueous workup provided crude 1 -3. This was chromatographed on silica gel eluting with 9:1 :1 
so EtOH/H20/NH 4 OH to provide pure 1 -3 (R f = 0.37 ninhydrin stain). 300 MHz 1H NMR (D2O) 6 7.5 (bs, 3H), 7.4 (bs, 2H), 
7.33 (d, J = 8.3Hz, 2H), 7.0 (d, J = 8.3Hz, 2H), 5.20 (d, J = 10Hz, 1H), 5.10 (d, J = 10Hz, 1H), 4.25 (m, 1H), 4.25 (t, J = 
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5.6Hz, 2H), 3.4 (t, J = 7.8Hz, 2H), 3.4 (s. 2H), 3.25-2.95 (m. 2H), 3.22 (s, 2H), 3.1 (s, 6H), 2.35 (m, 2H), 1.38 (s, 6H). 





MW = 


759.28 




C, H, N analysis for C^^NiOs** C 2 HF 3 0 2 


Calcd: 


C, 50.30; 


H, 5.50; 


N, 5.53. 


Found: 


C, 50.35; 


H, 5.43; 


N, 5.56. 



EXAMPLE 4 




2-S-(N-Benzyloxvcarbonvlanriino)-3-f4-(3-N-Dvrrolidinvlpropvloxy)phenvllDropionic acid (1-4) 

Treatment of compound 1-1 with excess pyrrolidine in CH3CN at reflux for three days provided crude 1-4. This was 
purified by flash chromatography on silica gel eluting with 9:1:1 EtOH/H20/NH 4 OH to give pure 1 -4 (R f = 0.81 , ninhydrin 
stain) in 36% yield. 300 MHz 1H NMR (CDCI3) 8 7.3 (bs t 5H), 7.0 (d, J = 8.1Hz, 2H) ( 6.7 (d, J = 8.1Hz, 2H), 5.5 (d, J = 
7.4Hz, 1H), 5.0 (bs, 2H), 4.5 (m, 1H), 3.8 (m, 2H), 3.75 (bs, 1H), 3.4 (m, 2H), 3.18 (t. J = 8.5Hz, 2H), 3.1 (bs, 2H), 2.8 
(bs, 1H), 2.2-1.8 (m,6H). 



C, H, N analysis C^HaoNAs-O^S CH 2 CI 2 


Calcd: 
Found: 


C, 65.05; 
C, 65.28; 


H, 6.87; 
H, 6.78; 


N, 6.26. 
N, 6.27. 
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EXAMPLE 5 




CfiHsCHz 



2-S-(N-BenzyloxYcarbonylamino)-[4-(3-N-methyl-N-benzylaminopropyloxypheny^ acid (1 -5) 

Treatment of 1-1 with excess N-methyl benzylamine in acetonitrile at reflux for three days afforded crude 1-5. The 
solvent was removed on a rotary evaporator and the residue was dissolved in water and extracted with 3 x 75 mL portions 
of ether. The product separated out an an oil which was collected and concentrated to give 1 -5 (70 mg) as a foam. 300 
MHz 1 H NMR (CDCI3/CD3OD) 6 7.4 (m, 10H), 7.0 (d, J = 8.5Hz, 2H), 6.6 (d, J = 8.5Hz, 2H), 5.0 (bs, 2H), 4.5 (m, 1H), 
4.2 (bs, 2H), 3.88 (t, J = 5.3Hz, 2H), 3.1-2.8 (m, 4H), 2.69 (s, 3H), 2.2 (bs, 2H). 



C, H, N analysis CzB^NAi-O.S CH 2 CI 2 *0.25 EtOAc 


Calcd: 


C, 63.17; 


H, 6.33; 


N ( 4.94. 


Found: 


C, 63.16; 


H 6.40; 


N, 5.04. 


MW = 548.771 



EXAMPLES 




2-S-(N-(t*BLrtvloxvcarbonylamino)-[4-(3-N-t-butylamino propyl-oxy)phenyl]propionic acid (1-6) 



Treatment of N-BOC-L-tyrosine with sodium hydride in DMF followed by 1 ,3-bromochloropropane provided the N- 
BOC analog of 1 -1 . This was treated with an excess of t-butylamine in ref luxing acetonitrile for two days to provide crude 
1-6 after aqueous workup and extraction. Pure 1-6 was prepared by preparative reverse phase HPLC. 
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300 MHz 1 H NMR (CD 3 OD) 6 7.17 (d, J = 8.5Hz, 2H), 6.85 (d, J = 8.5Hz, 2H), 4.28 (dd, J = 4.8, 9.1Hz, 1H), 4.1 (t, J = 
5.9Hz, 2H), 3.2 (t, J = 7.7Hz, 2H), 3.1 (dd, J = 4.8, 13.3Hz, 1 H), 2.8 (dd, J = 9.1 , 13.3Hz, 1 H), 2.15 (m, 2H), 1 .38 (s, 18H). 



C, H, N analysis C21H34N2CVI.05 C 2 HF 3 0 2 




MW = 514.243 




Calcd: 


C, 53.95; 


H, 6.87; 


N, 5.45. 


Found: 


C, 54.01; 


H, 6.97; 


N, 5.51. 



EXAMPLE 7 




2-S-(N-(Benzyloxycarbonylamino)-3-r4-(4-piperazinyl)butyloxyphenyr|proDionic acid (1-7) 

Treatment of N-CBZ-L-tyrosine with sodium hydride in DMF followed by 1 ,4-dibromobutane, as described for the 
preparation of 1-1, provided the corresponding butyl analog. Treatment of this with 1 ,4-piperazine in ref luxing acetonitrile 
for three days gave crude 1-7 as a precipitate from the reaction mixture. Reverse phase HPLC purification gave pure 1-7. 
300 MHz 1H NMR (CD3OD) 6 7.3 (m, 5H), 7.23 (d, 2H), 6.83 (d, 2H), 5.0 (bs, 2H), 4.35 (dd. 1H), 4.0 (t, 2H), 3.6 <bs, 
8H), 3.1 (dd, 1H), 2.85 (dd, 1H), 2.00-1.8 (m, 4H). 



C, H, N analysis CaeHasNaOs'l -2 H2O 




MW= 491.206 




Calcd: 


C, 63.57; 


H, 7.67; 


N, 8.56. 


Found: 


C, 63.33; 


H, 7.28; 


N, 8.55. 



EXAMPLE 7(a) 




1 -8 
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2-S-(N-(Benzvloxvcarbonvlamino)-3-f4-(1 .1 .4.4-tetramethvlbutvlamino)DroDvloyvphenvnDropionic acid (1-8) 

Treatment of 1-1 with 1,1,4,4-tetramethylbutyllamine, as described for compound 1-2, gave 1-8 as the TFAsalt. 1 H 
NMR (300 MHz CD 3 OD) 6 7.35 (5H, m), 7.18 (2H, d), 6.85 (1H, d), 5.00 (2H, s), 4.35 (1H, dd), 4.10 (2H, t), 3.1 (2H, t). 
3.15 (1H, dd), 2.50 (1H, dd),2.1 (2H ( m), 1.70 (2H, s), 1.5(6H,s), 1.10 (9H, s). 



Analysis for C^oN^s'O.S C2HF3O2 


Calcd: 
Found: 


C, 60.94; 
C, 60.85; 


H, 7.02; 
H, 7.01; 


N, 4.77. 
N, 4.69. 



EXAMPLE 7(b) 




XiJ) C0 2 H 



1 -9 



2-S-(N-(Benzyloxycarbonyl)-3-[4-(4-methyiDiperazin-1 •vnpropvloxvphenvl]propanoic acid (1-9) 

Treatment of 1-1 with N-methylpiperazine as described for 1-2 gave crude 1-9. This was purified by column chro- 
matography on silica gel eluting with 9:1 :1 C2H5OH/H2O/NH4OH to give pure 1-9 as the TFA salt. 
1H NMR (300 MHz D2O) 6 7.5 (3H, m), 7.4 (2H, d), 7.0 (2H, d), 5.18 (1H, d), 5.05 (1H, d), 4.5 (1H, m), 4.2 (2H, t), 3.8 
(8H, s), 3.6 (2H, t). 3.3 (1 H, m), 3.1 (3H, s), 3.0 (1 H, m), 2.4 (2H, m). 



Analysis for 025^3^05*2.3 C 2 HF 3 0 2 


Calcd: 
Found: 


C, 49.52; 
C, 49.42; 


H 4.96; 
H, 4.98; 


N, 5.85. 
N, 6.01. 
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EXAMPLE 7(c) 



10 



HO 



Br(CH 2 ) 5 0 



J<iJ) C0 2 H 



1 -10 



15 

2-(N-(BenzYloxYcarbonylamino^ acid (1 -10) 

N-CBZ-L-tyrosine (2.06 g, 5.86 mmole) was treated with NaH (0.58 g, 12.08 mmole) and 1,5-dibromopentane (0.8 
ml, 5.87 mmole) as described for 1-1 in Example 1 . The crude product was dissolved in methanol and after stirring with 
20 silica gel for 0.5 hour, the solvent was removed. This was dry packed and eluted on a flash column with CHCI3 and then 
with 97:3:0.3 CHCI3/CH3OH/HOAC to give pure 1-10 (0.66 g). 

1H NMR (300 MHz, CD3OD) 6 1.50-1.65 (2H, m), 1.63-1.95 (4H, m), 3.10 (2H, m), 3.45 (1H, t), 3.92 (2H, m), 4.40 (1H, 
m), 6.80 (2H, d), 7.10 (2H, d), 7.28 (5H, m). 

25 EXAMPLE 7(d) 



30 



35 



„ . C0 2 H ^x^n^NHCBZ 

BrCCH 2 ) 5 0 _ Vfi\ 

/— n sMJ) C0 2 H 

H-N^N-(CH 2 ) 5 Cr v 

1-10 1-11 



40 



45 



2-S-(N-(BenzvloxvcarbonvlaminoV3-[4-f4-DiDerazin-1-vn-DentvloxvDhenvnDroDionic acid (1-11) 

1 -1 0 (0.658 g, 1 .42 mmole), was dissolved in 30 mL CH 3 CN and 1 ,4-piperazine (1 .22 g, 1 4.1 6 mmole) was added. 
This solution was stirred at room temperature for 4 days. The solvent was then removed and the residue was dry packed 
on a silica gel column and eluted with 18:1 :1 C2H5OH/H2O/NH4OH to give pure 1-1 1 (34 mg) as a white solid. 
1H NMR (300 MHz, CD 3 OD) 6 1.52 (4H, m), 1.77 (2H, m), 2.40 (2H, t), 2.59 (4H, m), 2.80-2.94 (1H, m), 3.01-3.12 (5H, 
m), 3.94 (2H, m), 4.21 (1H, m), 6.76 (2H, d), 7.09 (2H, d). 



50 


Analysis for C^s^Os'l^ H2O 




Calcd: 


C, 63.57; 


H, 7.67; 


N, 8.56 




Found: 


C, 63.33; 


H, 7.28; 


N ( 8.55 



55 
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2-S-(N-(BenzvloxYcart3onylamino)-3-^^ acid (2*1) 

so 

N-CBZ-L-tyrosine (15.0 g, 0.045 moles) was dissolved in 75 mL DMF and added at 0-10°C to a suspension of 
sodium hydride (2.16 g, 0.09 moles) in 25 mL DMF. The resulting suspension was stirred at 0-10°C for 1.0 hour and 
then 6-(t-butyloxycarbony!amino)hexyl bromide (12.6 g, 0.045 moles) in 25 mL DMF was added dropwise at 0-5°C and 
the clear, dark reaction mixture was stirred at room temperature overnight. 
55 After solvent removal, the residue was taken up in EtOAc and this was made acidic with 10% KHSO4 solution. The 
organic phase was separated, washed with brine, dried (Na 2 S0 4 ) and the solvent removed to give an oil. This was 
purified by column chromatography on silica gel eluting with 98:2:1 CHCI3/CH3OH/HOAC to give pure 2-1 as a clear oil. 
1 H NMR (300 MHz, CD3OD) 6 1 .45 (15H, m), 1 .75 (2H, m), 2.80-3.15 (6H, m), 3.91 (2H, t), 4.38 (1 H, m), 4.95 (6H, m) f 
6.79 (2H, d), 7.10 (2H, d), 7.28 (5H t m). 
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EXAMPLE 9 



J<^3 C0 2 H 
H 2 N(CH 2 ) 6 CT 2 



2-S-(N-(Ben2yloxYcarbonvlamino)-3-[4-(6-aminohexvloxvDhenvniDroDionic acid hydrochloride (2-2) 

Compound 2-1 (51.4 mg, 0.1 mmole) was dissolved in 20 mL EtOAc and cooled to -20°C under N 2 . HCI gas was 
bubbled into this solution for 1 0 minutes as the temperature rose to -5°C. The reaction mixture was stoppered and stirred 
at 0° to -5°C for 1 hour. The solvent was then removed on the rotary evaporator and the residue was triturated with ether 
to give 2-2 (14.2 mg) as a white solid. R, = 0.4 (Si0 2 , 9:1:1 EtOH/NH 4 OH, H2O). 

1H NMR (300 MHz, CD 3 OD) 6 1.45 (6H, m), 1.73 (4H, m), 2.90 (3H, m), 3.13 (1H, m), 3.95 (2H, m), 4.30 (1H, bs), 6.77 
(2H, d), 7.10 (2H, d), 7.32 (4H, m). 



Analysis for C23H31N2O5CIO.5 H2O 


Calcd: 
Found: 


C, 60.05; 
C, 60.08; 


H, 7.01; 
H, 7.06; 


N, 6.09 
N, 6.09 



EXAMPLE 10 



^Y^Y 1 ^ 0 ® 2 1 . NaH, DMF 
^/V" C °2 H 2. BOCHN(CH 2 ) 7 Br 



r ^Y^ N ^NHCBZ 

. ^^Wx C0 2 H 
BOCHNC CH 2 ) 7 0^ 2 

2-S-(N-(BenzyloxycarbonvlaminoV3-[4-r7-N-t-butvloxvcarbonYlaminoheptvloxv)DhenvnoroDionic acid (2-3) 

N-CBZ-L-tyrosine (1 .27 g, 4.02 mmoles) was alkylated with 7-(N-t-butyloxycarbonylaminoheptyl)bromide as taught 
in Example 8 for compound 2-1 . Crude product was purified by flash chromatography on silica gel eluting with 95:5:0.5 
CHCI3/CH3OH/HOAC to give 1 .05 g (50%) of 2-3 as a clear oil. 

1H NMR (300 MHz, CD3OD) 5 1.40 (20H, m), 1.66 (2H, m) t 2.82 (1H, m), 2.97-3.18 (4H P m), 3.91 (2H, m), 4.1 9 (1H, m) 
5.0 (2H, q), 6.77 (2H, d), 7.10 (2H, d), 7.30 (5H, m). 
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BOCHN(CH 2 



10 



is 



H 2 N(CH 2 ) 7 0 



)?0 A^ C0 2 H 
(2-3) 

^^/v^NHCBZ 
/U C °2H 
(2-4) 



20 



HCl(g) 



2-S-f N-f BenzvloxvcarbonvlaminoV3-[4-f7*aminoheptvloxv^Dhenvnpropionic acid hydrochloride (2-4) 



Compound 2-3 (67.4 mg, 0. 1 27 mmole) was deprotected with HCI gas as described in Example 9 for 2-2 to provide 
60.0 mg pure 2-4. 

25 1H NMR (300 MHz, CD 3 OD) 6 1.32 (9H, m), 1.60 (4H ( m), 2.77 (3H, m), 3.00 (1H, m), 3.18 (2H, m), 3.72 (2H, m), 4.25 
(1H, m), 4.90 (2H, q), 6.70 (2H, d), 7.00 (2H, d), 7.18 (5H, m). 



30 



Analysis for C24H32N2O5 O.2EtOH-O.75 H2O 


Calcd: 
Found: 


C, 64.94; 
C, 64.97; 


H, 7.75; 
H, 7.84; 


N.6.21 
N, 6.22 



35 EXAMPLE 12 



40 ^v^-v^NHCBZ 1. NaH DMF 

, J^J CO 



45 



50 



55 



HO^ ^ C0 2 H 2. BOCHN(CH 2 ) e Br 



^^.NHCBZ 
CO-.H 

BOCHNCCH 2 ) e O'^^ / 2 
(2-5) 

2-S-(N-(Benzvloxvcart)onvlaminoV3-[4-(8-N^^ acid (2-5) 

N-CBZ-L-tyrosineH^ (1 .5 g, 4.29 mmole) was dissolved in EtOAc/CH^, dried over MgS0 4 , filtered and evap- 
orated. The residue was dissolved in DMF and treated with NaH (50% dispersion in oil, 0.43 g, 8.96 mmole) for 1 hour. 
N-BOC-8-amino-1-bromooctane (1.33 g, 4.34 mmole) was added and the reaction was stirred for 16 hours. The DMF 
was removed in vacuo, the residue dissolved in water, acidified to pH 3 and extracted with EtOAc. The EtOAc layers 
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were combined, dried and concentrated. Column chromatography (Si0 2 . 97:3:1 CHCb/MeOH/HOAc) gave 2-5 (1.35 g) 
(57% yield). 

1H NMR (300 MHz, CD 3 OD) 6 7.3 (m, 5H), 7.1 (d, 2H) f 6.78 (d, 2H), 5.0 (2q, 2H) ( 4.38 dd, 1H), 3.8 (m, 2H), 3.13 (dd, 
1H), 3.0 (t. 2H) t 2.85 (dd, 1H), 1.75 (m, 2H), 1.4 (s, 9H), 1.35 (m t 3H), 1.3 (bs. 7H). 



2-S-(N-(Benzvloxvcarbonvlamino)-3-[4-f8-aminooctvloxv)phenvnDroDionic acid (2-6) 

Compound 2-5 (1.35 g, 2.49 mmole) was dissolved in ethyl acetate and treated with HCI gas at -20°C, purged with 
N 2 and concentrated to give a white solid which was rinsed with ethyl acetate and dried to give 0.965 g of product. 
iH NMR (300 MHz, CD3OD) 6 7.3 (m, 5H), 7.1 (d, 2H), 6.8 (d, 2H), 5.02, (2q, 2H), 4.35 (dd, 1H), 4.03 (t, 2H), 3.1 (dd. 
1H), 2.9 (t, 2H), 2.85 (dd, 1H), 1.75 (m, 2H), 1.65 (m, 2H), 1.5 (m, 2H), 1.4 (bs, 6H). 



EXAMPLE 13 





(2-6) 



Analysis for CzsH^NzCVHCro.eS H2O 
MW = 490.732 



Calcd: 



C, 61.18; 



H, 7.46; 



N, 5.71 



Found: 



C, 61.18; 



H, 7.45; 



N, 5.77 
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EXAMPLE 14 



HO 



co 2 h 



NHCBZ 



1 . NaH. DMF 

2. BocHN(CH a ) b Br 



BocHNCCH 2 ) s O 



C0 2 H 



•NHCBZ 



(2-7) 



2-S-(N-menzvloxvcarbonvlamino)-3^^ acid (2-7) 

N-CBZ-L-tyrosine (1.06 g, 3.01 mmole) was alkylated with 5-N-t-(butyloxycartx)nylaminopentyl) bromide as 
described for compound 2-1 in Example 8. Crude product was purified by flash chromatography on silica gel eluting with 
97:3:0.5 CHCI3/CH3OH/HOAC to give pure 2-7. 

1H NMR (300 MHz, CD3OD) 6 1.42 (9H, S), 1.52 (4H, m), 1.76 (2H, m), 3.05, (3H, m), 3.92 (2H, t), 5.00 (2H, m), 6.79 
(2H,d), 7.11 (2H,d), 7.28 (5H,m). 
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EXAMPLE 15 



^ .NHCBZ 



JcnJ' co 2 h Hd(g) 

BocHN(CH 2 ) 5 0^^ / 2 



(2-7) 



15 ^\ /NHCBZ 



J<sJ C0 2 H 
H 2 N(CH 2 ) 5 0^^ 



20 

(2-8) 

25 2-S-fN-men2yloxvcarbonvlaminoV3-r4-f5-amino-pentvloyv^Dhenvnpropionic acid hydrochloride (2-8) 

2-7 was treated with HCI gas as taught in Example 9 for compound 2-2, to provide pure 2-8 as a white powder. 
1H NMR (300 MHz, CD 3 OD) 6 1.60 (2H, m), 1.77 (4H, m), 2.90 (3H, m), 3.12, (1H, m), 3.96 (2H, t), 4.37 (1H, m), 5.02 
(2H, m), 6.81 (2H ( d), 7.12 (2H, d). 7.30 (5H, m). 

30 





Analysis for 022^^5*0.25 H2O 




Calcd: 


C, 59.85; 


H, 6.74; 


N, 6.35 


35 


Found: 


C, 59.85; 


H, 6.73; 


N, 6.32 



40 EXAMPLE 16 



45 




(2-9) (2-10) 



2-(4-N-t-Butvloxvcarbonvlpiperidinvnethanol (2-10^ 

55 4-piperidine-2-ethanol (Available from American Tokyo Kasei) (130 g, 1 .0 mole) was dissolved in 700 mL dioxane, 
cooled to 0° C and treated with 3 N NaOH (336 mL, 1 .0 mole), and di-t-butylcarbonate (221 .8 g, 1 .0 mole). The ice bath 
was removed and the reaction stirred overnight. The reaction was concentrated, diluted with water and extracted with 
ether. The ether layers were combined, washed with brine, dried over MgS0 4 , filtered and evaporated to give 225.8 g 
of product (98%). 
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R f = 0.37 in 1:1 EtOAc/Hexanes, ninhydrin stain 

300 MHz 1.H NMR (CDCI3) 6 4.07 (bs, 2H), 3.7 (bs, 2H), 2.7 (t, J = 12.5 Hz, 2H), 1.8-1.6 (m, 6H), 1.51 (s, 9H), 1.1 (ddd, 
J = 4.3, 12.5, 12 Hz, 2H). 

5 EXAMPLE 17 



10 1.D>EO, Oxalyl Chloride 

2. Ca r bonnet hoxytri- 



15 



20 



25 



30 



)H 

Boc-N> 

(2-10) 




phenylphos phorane 




C0 2 CH 3 

Boc-N> 



(2-11) 



Methyl 4-(4-N-t-Butvloxvcarbonylpiperidinvl)-birt-2-enoate (2-11) 



Oxalyl chloride (55.8 ml_, 0.64 mole) was dissolved in 1 L CH 2 CI 2 and cooled to -78° C under N 2 . DMSO (54.2 mL, 
0.76 mole) was added dropwise. After gas evolution had ceased, 2-10 (102.5 g, 0.45 mole) dissolved in 200 mL CH 2 CI 2 
was added over 20 minutes. After stirring an additional 20 minutes, triethylamine (213 mL, 1 .53 mole) was added drop- 
wise and the cold bath removed. After 1 and 1/2 hours TLC showed starting material gone. Carbomethoxytriphenyl- 
35 phosphorane (179 g, 0.536 mole) was added and the reaction stirred overnight. The solution was diluted with 300 mL 
EtiA extracted once with 800 mL H^O, twice with 300 mL 10% KHSO4 solution, then once with 300 mL brine. The 
organic layer was dried over MgS0 4 , filtered and evaporated. Column chromatography (Si0 2 , 5% EtOAc/Hexanes) 
yielded 78.4 g (62%) of pure 2-1 1 . 

300 MHz 1 H NMR (CDCI3) 6 6.9 (ddd J = 15.6, 7,6, 7.6 Hz, 1H), 5.8 (d, J = 15.6 Hz, 1H), 4.0 (bs, 2H), 3.7 (s, 3H), 2.6 
40 (t, J = 12.6 Hz, 2H, 2.1 (t, J = 7.4 Hz, 2H), 1.7-1.4 (m, 3H), 1.4 (s, 9H), 1.1 (m, 2H). 



45 



50 



55 
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w 



15 



25 




Boc-N> 

(2-11) 



1 . H 2 /Pd on C 

2. NAOH 

3. BH 3 

C0 2 CH 3 4 . (C 6 H5) 3 P. CBr 4 




20 

Boc-N 

(2-12) 

4-(4-N-t-ButyloxvcarbonvlDiDeridinvnbutvl bromide (2-12) 

Compound 2-11 (36.2 g, 0.128 mole), was dissolved in 500 mL EtOAc. 10% Palladium on carbon (10 g) was added 
30 as a slurry in EtOAc and the reaction was placed under H 2 (in a balloon) overnight. The reaction was filtered through 
Solka-Floc, the cake washed with EtOAc and the ethyl acetate evaporated to give 34.7 g (90%) of 4-(4-N-t-butyloxycar- 
bonylpiperidin-4-yl)butanoate. TLC R f = 0.69 in 30% EtOAc/Hexanes. 

1H NMR (300 MHz, CDCI 3 ) 6 4.0 (bs t 2H), 3.6 (s, 3H), 2.60 (t, J = 12.3 Hz, 2H), 2.20 (t ( J = 7.4, 2H), 1.6 (m, 4H), 1.40 

(s, 9H), 1.40 (m, 1H), 1.20 (m, 2H) t 1.0 (m, 2H). 
35 The butanoate ester (45.3 g, 0.1 59 mole) was dissolved in CH 3 OH and treated with 1 N NaOH (500 mL, 0.5 mole) 

overnight. The solvent was removed in vacuo, water was added and the solution washed with ether, then acidified with 

10% KHSO4 solution. The aqueous layer was washed with ether, the ether layers were combined, washed with brine, 

dried (MgS0 4 ), and concentrated to give the corresponding acid as a clear oil (41 .85 g. 97% yield). 

1 H NMR (300 MHz, CDCI3) 6 4.0 (bs, 2H), 2.6 (m, 2H), 2.25 (m, 2H), 1 .6 (bs, 4H, 1 .4 (s, 9H), 1 .3-0.9 (9H). 
40 This acid (20.4 g, 0.077 moles) was treated with borane (BH3/THF, 235 mL, 235 mmole) in THF at 0° for 1 hour. 

NaOH (1N, 250 mL) was added dropwise and the solution stirred overnight. The reaction was concentrated to remove 

THF and extracted with ether. The ether extracts were combined, dried over MgS0 4 . filtered and evaporated to give the 

corresponding alcohol as 19.7 g of a colorless oil. 

R f = 0.7 in 2:1 ethyl acetate/hexanes. 
45 1 H NMR (300 MHz, CDCI3) 6 4.1 (bs, 2H), 3.6 (t, 2H), 2.65 (t, 2H), 2.1 (bs, 1 H), 1 .65 (bs, 2H), 1 .55 (m, 2H), 1 .4 (s, 9H), 

1.35 (m, 3H), 1.25 (m, 2H), 1.1 (m, 2H). 

This alcohol (19.7 g, 76.5 mmole) was dissolved in THF and treated with triphenylphosphine (23.1 g, 88 mmol) and 

cooled to 0° C. Carbon tetrabromide (29.8 g, 89.9 mmol) was added in one portion, the cold bath was removed and the 

reaction stirred overnight. Additional triphenyl phosphine (1 1 .71 g) and carbon tetrabromide (14.9 g) was added to drive 
so the reaction to completion. The mixture was filtered and the liquid was diluted with ether and filtered again. After solvent 

removal the resulting liquid was adsorbed onto Si0 2 and chromatographed with 5% EtOAc/Hexanes to yield 2-12 as a 

clear colorless oil (20.7 g, 85% yield). 

R f = 0.6 in 1 :4 ethyl acetate/hexanes 

1 H NMR (300 MHz, CDCI3) 6 4.1 (bs, 2H), 3.4 (t, 2H), 2.65 (t, 2H), 1 .85 (m, 2H), 1 .65 (bd. 2H), 1 .4 (s, 9H), 1 .35 (m, 2H), 
55 1.3(m,3H), 1.1 (m,2H). 



25 



EXAMPLE 19 
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1 . NoH. DMF 



nhcbz 



2. 






(2-12) 



NHCBZ 



Boc- 



(2-13) 



2-S-(N-(Benzyloxycaifronylamh acid (2-13) 

N-CBZ-L-tyrosine was alkylated with 2-12 as taught for compound 2-5 in Example 12 to provide 2-13 in 87% yield. 
R f = 0.15 in 97:3:1 CHCI3/CH3OH/HOAC, iodine stain. 

1H NMR (300 MHz, CDCI3) 6 7.2 (d, J = 7.5 Hz, 2H), 7.1 (d, J = 7.5 Hz, 2H), 7.0 (d, J = 7.3 Hz, 2H), 6.8 (d, J = 7.3 Hz, 
2H) f 5.2 (d, J = 7.9 Hz, 1H), 5.1 (s, 2H), 4.6 (m ( 1H), 4.01 (bd. 2H), 3.92 (t, J = 6 Hz, 2H), 6.7 (m, 2H), 2.65 (bt, 7H), 
1 .75-1 .4 (m, 7H), 1 .45 (s, 9H), 1 .3 (m, 2H), 1 .1 (m, 2H). 
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EXAMPLE 20 



Boc- 




C0 2 H 



10 



2-13 



75 



20 



HN 




NHCBZ 



C0 2 H 



25 



2-14 



2-S-(N-(Benzyloxycarbonylamino)-3-[4-(4-piperidin-4-ylbutvloyy)phenvl]pr^ acid (2-14) 

30 Compound 2-1 3 was deprotected as taught for compound 2-2 in Example 9. The solvent was removed on the rotary 
evaporator and the residue was dissolved in water and extracted with ethyl acetate. The water layer was concentrated 
to dryness, evaporated and the residue was chromatographed (SiO* 9:1:1 EtOH/H^/NhUOH). A small portion was 
then purified further by HPLC and isolated as the TFA salt. 

1H NMR (300 MHz, CD 3 OD) d 7.3 (m, 5H), 7.1 (d, 2H), 6.8 (d, 2H), 5.0 (q. 2H), 2.93 (t, 2H), 2.85 (dd, 1H), 1.92 (bd, 
35 2H), 1 .75 (m, 2H), 1 .6-1 .45 (m, 3H), 1 .35 (m, 4H). 
Mass Spec. (FAB) m/e = 455 (m +1). 



40 



45 



50 



55 
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EXAMPLE 21 
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BocHNCCH 2 ) 6 0' 




(2-1) 



Pd/C 



BocHN(CH 2 ) 6 0 




C0 2 H 



l 2 



(2-1a) 



2-$-Aminp-3-[4-(6-N-t-My^^ acid (2-1 a) 

A solution of compound 2-1 (0.52 g, 1.0 mmole) in 20 mL of 4:1 ethanol/HOAc was hydrogenated under balloon 
pressure for 8 hours. The catalyst was filtered off and the solvent removed on the rotary evaporator to give a residue 
that was triturated with 30 mL ether to provide 0.16 g of 2-1 a. 

1H NMR (300MHz, CD 3 OD) 6 1.40 (9H, m), 1.75 (2H, m), 2.90-3.05 (3H, m), 3.10-3.23 (3H, m), 3.70 (1H, m), 3.96 (3H, 
t), 6.88 (2H, d), 7.20 (2H, d). 



EP0 478 328 B1 



EXAMPLE 22 




20 




25 

2-S-(Phenylcarbonvlamino)-3[4-(6-N-t-butyloxycarbonylaminohexvloxv)ph propionic acid (2-15) 

30 0.152 g (0.4 mmole) of compound 2-1a was added to a solution of 1 N NaOH (0.4 ml) in 10 mL H2O and this was 
stirred at 0-5 degrees C for 10 minutes as most of the solid dissolved. To this vigorously stirred suspension was added 
benzoyl chloride (0.062 g, 0.44 mmole) followed by solid sodium bicarbonate (0.037 g, 0.44 mmol) and the resulting 
mixture was stirred at 0-5° C for 1 hour. 

The reaction mixture was then diluted with 30 mL H^O and acidified to pH 2-3 with 10% KHSO4 solution. This was 

35 extracted with 3 x 50 mL EtOAc and the combined organic extract was washed with 30 mL of H2Q 30 mL of brine and 
dried (Na 2 S0 4 ). Solvent removal provided a viscous residue that was purified by flash chromatography on silica gel 
eluting with chloroform(95)-methanol(5) to give 2-15 as a viscous residue. 

1H NMR (300MHz, CDCI3) 6 1.40 (9H, m) ( 1.75 (2H, bs), 3.20 (m, 4H), 3.92 (2H, m), 5.03 (2H, m), 6.79 (2H, d), 7.10 
(2H, d), 7.45 (3H, m), 7.72 (2H ( m). 

40 



45 



50 



55 
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EXAMPLE 23 




ICOCgHs 



10 



BocHN(CH 2 ) 6 Cr v C0 2 H 



(2-15) 



15 



HC1 



EtOAc 



20 



25 



H 2 N(CH 2 ) 6 0 




:coc 6 H5 



C0 2 H 



30 



(2-16) 



2-S-Phenylcarbonvlamino-3-[4-(6-aminohexvloxv)phenvllDroDionic acid hydrochloride (2-16) 

35 0.28 g (2.0 mmole) of compound 2-15 was dissolved in 20 mL of EtOAc and this was cooled to -15° C and HCI gas 
was bubbled into the solution for 10 minutes. The resulting mixture was stoppered and stirred at 0° C for 1.5 hours at 
which point all starting material was consumed. The solvent was then removed on the rotary evaporator to afford a white, 
foam-like residue. This was stirred with 30 mL ether for 1 hour and the resulting solid was collected by filtration to provide 
pure 2-16 as a white solid. 

40 1H NMR (300MHz, CD3OD), 6 1.50 (3H, m), 1.70 (2H, m), 1.78 (2H, m), 2.90 (2H, t), 3.21 (4H, m), 3.94 (2H, t). 6.80 
(2H, d), 7.19 (2H, d), 7.42 (2H, m), 7.50 (1H, m) t 7.72 (2H, d). 



45 



Analysis for C22H38N2O4 HCI O.75 H2O 


Calc: 
Found: 


C = 60.82, 
C = 60.89, 


H = 6.90. 
H = 6.67, 


N = 6.45. 
N = 6.35. 



50 



55 
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EXAMPLE 24 



10 




BocHN(CH 2 ) 6 Cr v C0 2 H 



15 



20 



(2-1a) 



25 



30 



BocHN(CH 2 ) 6 0 C0 2 H 

(2-17) 



:CO(CH 2 ) 2 C 6 H5 



2-S-Phenethylcarbonvlamino-3f4-(6-N-t-birtvfo^ acid (2-17) 

35 To a stirred solution of 1 .2 mL 1 N NaOH in 1 5 mL H2O cooled to 0-5° C was added 0.457 g (1 .2 mmole) of compound 
2-1 a and the resulting mixture was stirred for 1 0 minutes during which time most of the solid dissolved. To this vigorously 
stirred suspension was then added 3-phenylpropanoyl chloride (0.223 g. 1 .32 mmole) followed by solid sodium carbonate 
(0.1 1 1 g, 1 .32 mmole). The resulting white mixture was stirred vigorously at 0-5° C for 1 .5 hours. The reaction mixture 
was then diluted with 40 mL H2O and this was acidified to pH 2-3 with a 10% KHSO4 solution. The resulting aqueous 

40 phase was then extracted with 4 x 50 mL portions of EtOAc, and the combined organic phase was washed with 50 mL 
Hfi, 50 mL brine and dried (Na^O^. Solvent removal gave a viscous solid that was purified by flash chromatography 
on silica gel, eluting with chloroform (95)-methanol(5) to give 0.30 g of pure 2-1 7 as a dear viscous gum. 
1H NMR (300 MHz, CDCI3) & 1.40 (9H, m), 1.72 (2H, bs), 2.50 (2H, m), 3.02 (6H,m), 3.91 (2H, m), 6.72 (2H, d). 6.88 
(2H, m), 7.20 (3H, m), 7.29 (2H t m). 

45 



50 ■ 



55 
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[COCCH^CeHs 



BocHN(CH 2 ) 6 0 



C0 2 H 



(2-17) 




[CO(CH 2 ) 2 C 6 H5 



H 2 N(CH 2 ) e O 



C0 2 H 



(2-18) 



2-S-PhenethylcarbonvlaminO'3'[4-(6-aminohexyloxv)phenvnpropanoic acid hydrochloride (2-18) 

A solution of compound 2-17 (0.3 g, 3.0 mmole) in 15 mL EtOAc was cooled to -15° C and HQ gas was bubbled in 
for 1 0 minutes. The stoppered reaction mixture was then stirred for 2 hours at 0° C at which time all 2-1 7 was consumed. 
The solvent was then removed on the rotary evaporator and the resulting foam was triturated with 40 mL ether at room 
temperature for 1 .0 hour to give pure 2-18 as a white solid, 0.22 g. 



1H NMR (300 MHz, CD3OD) 6 1.48 (3H, m), 1.67 (2H, m), 1.80 (2H, m), 2.46 (2H, m), 2.80 (3H, m), 2.90 (2H, m), 3.30 
(3H, m), 3.95 (2H, t), 6.79 (2H, d). 7.06 (2H, d), 7.15 (3H, m), 7.22 (2H, m). 



Analysis for CttttaN^'HCI'H^O 



Calc.: C = 61.72, H = 7.55, 



N = 6.00. 



Found: 



C = 61.97, 



H = 7.11, 



N = 5.96. 
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EXAMPLE 26 



10 



BocHN(CH 2 ) e O 




C0 2 H 



(2-1 a) 



15 



20 



25 



/ 

^ _ NHCOCH 



BocNHCCH 2 ) 6 0 



C0 2 H 



C0 2 CH 2 Ph 



30 



(2-19) 



35 



40 



2-S-(2-N-(2-Benzvloxvcarbonvnphen^ acid 

To a cold solution of 1.8 mL of 1 N NaOH in 15 mL H2O was added 0.685 g (1.8 mmole) of compound 2-1 a with 
stirring to give, after 10 minutes, a clear solution. Then, 2-benzyloxycarbonylphenylacetyl chloride ( 0.577 g, 2.0 mmole) 
was added followed by sodium bicarbonate (0.168 g, 2.0 mmole) and the resulting mixture was stirred at 0-5° C for 1.0 
hour. The reaction mixture was diluted with water, acidified to pH 2-3 with 10% KHSO4 solution and extracted with 4 x 
500 mL portions of EtOAc. The combined organic extracts were washed with brine, dried (Na^O^ and the solvent was 
removed to give a viscous amber residue. This was purified by column chromatography on silica gel, eluting with CHCI3 
(98)-methanol (2) to give 0.326 g of pure 2-19 as an oil. 

1H NMR (300 MHz CDCI3) 6 1.45 (9H, 6s). 1.75 (2H, 6s), 3.07 (4H, m), 3.89 (2H, bs), 4.57 (2H, bs), 5.15 (2H, m), 6.69 
(2H, d), 6.88 (2H, d), 7.30 (5H, m). 



45 



50 



55 



33 



EP0 478 328 B1 



EXAMPLE 27 

,£6^5 



10 

Boc 



15 



20 



25 




(2-20) 

2-S-(2-Carboxyphenylacetylamino)-3-[4-(6-aminohexyloxy)phenyllpropionic acid hydrochloride (2-20) 

35 

Compound 2-19 (0.34 g, 0.55 mmole) was dissolved in 25 mL absolute ethanol and after adding 100 mg 10% Pd/C 
the suspension was hydrogenated under balloon pressure . Then, the catalyst was filtered off and the solvent removed 
on the rotary evaporator to give 0.25 g of 2-S(2-Carboxyphenylacetylamino)-3-[4-(6-t-butyloxycarbonylaminohexy- 
loxy)phenyl]propionic acid. 

40 1H NMR (300MHz, CD 3 OD) 6 1.47 (12H, m), 1.78 (2H, m), 3.06 (3H, m), 3.32 (4H, m), 3.92 (2H, m), 4.60 (2H, m), 6.72 

(2H ( d), 6.96, (2H, d), 7.30 (5H, m). 

This acid was dissolved in 25 mL EtOAc and treated with HCI gas as described for compound 2-2 in Example 9. 

Solvent removal provided a residue that was purified by flash chromatography on silica gel eluting with 9:1:1 etha- 

nol/H20/NH 4 OH to give pure 2-20. 
45 1H NMR (300 MHz, D2O) 6 1.55 (H, m), 1.90 (2H, m), 2.83-3.09 (4H, m), 3.28 (1H, m), 4.15 (2H, m), 6.88-7.45 (9H, m). 





Analysis for C24H30N2CVI.5 H2O0.25 NH 3 


50 


Calc: 


C = 60.84, 


H = 7.18, 


N = 6.65. 




Found: 


C = 60.48, 


H = 6.81, 


N = 6.99. 



55 
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EXAMPLE 28 




BocHN(CH 2 ) 6 0 




:coch 2 c 6 H5 



CO z H 



C2-21) 



2-S-fPhenvlacetvlaminoV3-r4-f6-N-t-butvloxvcarbonylaminohexvloxv)DhenvnDropi^ acid (2-21) 

Compound 2-1 a (0.685 g, 1.8 mmole) was acylated with phenylacetyl chloride as described for compound 2-19 in 
Example 26. The crude product was purified by flash chromatography on silica gel eluting with 95:5:0.5 
CHCI3/CH3OH/HOAC to give pure 2-21 as a viscous oil. (0.35 g). 

1H NMR (300 MHz, CD3OD) 6 1.45 (12H, m), 1.78 (2H, m), 2.88 (1H, m), 3.10 (3H,m), 3.30 (1H, m), 3.48 (2H, m), 3.92 
(2H, m), 4.61 (1H, m), 6.74 ( 2H, d), 7.02 (2H, d), 7.12 (2H, m) 7.22 (3H, m). 



35 
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EXAMPLE 29 



BocHN(CH 2 ) 6 0 




[COCH 2 C 6 H5 



C0 2 H 



(2-21) 



H 2 N(CH 2 ) 6 0 




COCH 2 C t 



H5 



CO z H 



(2-22) 



2-S-fPhenvlacetvlamino)-3-[4-(6-aminohexyloxy)phenvl1propionic acid (2-221 

Compound 2-21 (0.35 gj was dissolved in 25 ml_ EtOAc and this solution was treated with HCI gas as described 
for compound 2-16 in Example 23 to give 0.26 g pure 2-22 as a white solid. 

1H NMR (300 MHz, CD 3 OD) 6 1.50 (6H,m), 1.65 (2H,m), 2.20 (2H,m), 2.88 (3H, m), 3.12 (1H, m), 3.30 (2H, m), 3.47 
(2H, m), 3.94 (2H,m), 4.61 (1H ( m), 6.75 (2H, d), 7.02 (2H, d), 7.13 (2H, d), 7.30 (3H, m). 



Analysis for C23H30N2O4.HCI.H2O 


Calc: 
Found: 


C = 60.98, 
C = 61.29, 


H = 7.34, 
H = 6.92, 


N = 6.19. 
N = 6.12. 
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EXAMPLE 30 



BocHN(CH 2 ) 6 0 




C0 2 H 



(2-1a) 



BocHN(CH 2 ) 6 0 




C0 2 CH 2 C 6 H5 
NHCOCHCH 2 C 6 H5 



CQ 2 H 



(2-23) 



2-S-[(2-N-Benzvloxvcarbonyl-3-phenylpropionylamiro^ 
cacid (2-23) 

Compound 2-1 a (0.685 g, 1.8 mmole) was acylated with 2-N-benzyloxycarbonyl-3-phenylpropionylchloride as 
described for compound 2-19 in Example 26. The crude product was purified by flash chromatography on silica gel 
eluting with 98:2:1 CHCI3/CH3OH/HOAC to give pure 2-23 as a viscous oil. 

1 H NMR (300 MHz, CD3OD) 6 1.40 (16 H, m). 1.61 (2H, m), 3.03 (8H. m), 3.30 (6H. m). 3.71 (1H, m). 3.86 (2H,m), 4.60 
(1 H, m), 5.02 (2H, m), 6.70 (2H, d). 6.86. (1 H. d), 7.02 (1 H. 3). 7.22 (5H, m). 
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EXAMPLE 31 



5 




C0 2 CH 2 C 6 H5 
.NHCOCHCH 2 C 6 H5 



10 



BocHN(CH 2 ) 6 a 



C0 2 H 



2-23 



15 



20 



C0 2 H 
NHCOCHCH 2 C 6 H5 



25 



H 2 N(CH 2 ) 6 0' 




C0 2 H 



2-24 



30 



2-S-(2-Cail30xy-3-phenylpropionylamino)-3-[4-(6-aminohexyloxy)phenyl]pro^ (2-24) 

Compound 2-23 (0.49 g, 0.76 mmole) was dissolved in 25 mL ethanol and after the addition of 100 mg 10% Pd/C 
35 was hydrogenated at balloon pressure overnight. Solvent removal provided 2-S-(2-carboxy-3-phenylpropionylamino)-3- 
[4-(6-N-t-butyloxycarbonylaminohexyloxy)phenyl]propionic acid as a viscous residue (0.35 g). 
1H NMR (300 MHz, CD 3 OD) 6 1.42 (10H, m), 1.75 (2H, m), 2.80-3.15 (5H, m), 3.30 (1H, m), 3.90 (2H, m), 4.58 (2H, 
m), 6.68-6.85 (4H, m), 7.06-7.27 (5H, m). 

This acid (0.32 g) was treated with HCI gas as described for compound 2-12 to give after solvent removal a crude 
40 product that was purified by flash chromatography on silica gel eluting with 90:5:5 CHCI3/CH3OH/HOAC to provide the 
diastereomeric products 2-24a and 2-24b. 

2-24a had 1H NMR (300 MHz, D 2 0) 6 1.58 (4H, m), 1.83 (4H, m), 2.95 (2H. m) f 3.08 (3H, m), 3.20 (1H, m), 3.51 1H, 
m), 4.18 (2H, m), 4.53 (1H, m), 4.95 (2H, g), 6.92 (4H, m), 7.43 (5H, m). 

2-24b had 1H NMR (400 MHz, D£>) 6 1.40 (4H, m), 1.62 (2H, m), 1.73 (2H, m) 2.90 (6H, m), 3.31 (1H, m), 4.17 (2H, 
45 m), 4.32 (1H, m), 6.93 (2H, d), 7.07 (2H, d), 7.15 (2H, d), 7.26 (3H, m). 



50 



55 
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EXAMPLE 31(a) 



BocHN(CH 2 ) 6 0' 




NaOH 



(2-1a) 




-NHCOCgHn 



BocHN(CH 2 ) 6 0' 



H 



(2-25) 



2-S-(Hexanoylamino)-3-f4-(6-N-t-^ acid (2-25) 

2-1a (0.685 g, 1 .8 mmole) was treated with hexanoyl chloride (0.38 g, 2.0 mmole) as described for 2-15 to provide 
crude 2-25. This was purified by flash chromatography on silica gel eluting with 95:5:1 CHCI3/CH3OH/HOAC to give pure 
2-25 as an oil (0.35 g,41%). 

1H NMR (300 MHz, CDCI3) 6 0.89 (3H, t). 1.20-1.65 (21H, m), 1.75 (2H, m), 2.19 (2H, t), 3.11 (4H, m), 3.92 (2H, m), 
4.83 (1H, m), 6.80 (2H,d), 7.05 (2H, d). 

EXAMPLE 31(b) 



2-S-(HexanovlaminoV3-r4-(6-aminohexvloxv)Dhenvnoropionic acid hydrochloride (2-26) 

2-25 (0.35 g, 0.75 mmole) was dissolved in 30 mL EtOAc and treated with HCl as described for compound 2-2 to 
give a foam-like solid that was triturated with 50 mL of ether for 1 hour at room temperature. This gave pure 2-26 as a 




ECO AC 



(2-25) 




(2-26) 
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white solid. (0.186 g). 

1H NMR (300 MHz, CD 3 OD) 6 0.85 (3H, t), 1 .20 (4H, m), 1.48 (6H, m), 1 .68 (2H, m), 1.77 (2H, m), 2.14 (2H, m), 4.61 
(1H ( m), 6.80 (2H, d), 7.13 (2H, m). 



Analysis for C 2 iH34N2O 4 *HCh0.5 H2O 


Calc: 
Found: 


C=59.49, 
C=59.32, 


H=8.56, 
H=8.48, 


N=6.61 
N=6.55 



EXAMPLE 31(c) 



-NH-, 



BocHN(CH 2 ) 6 0' 
(2-1 a) 



y^y^ C0 2 H 



BocHN(CH 2 ) 6 a 




NHCO 
C0 2 H 




(2-27) 

2-S-(2-NaDthanovlamino)-3-{4-(6-N-t4xjtvto^^ acid (2-27) 

2-1 a (0.685 g, 1.8 mmole) was treated with 2-napthanoyl chloride (0.409 g, 2.0 mmole) as described for 2-15 to 
provide crude 2-27. This was purified by flash chromatography on silica gel eluting with 95:4:1 CHCI3/CH3OH/HOAC to 
give pure 2-27 as a white solid (0.14 g). 

1H NMR (300 MHz, CD3OD) 6 1.45 (16H, m), 1.70 (2H t m), 2.88 (1H, m), 3.08 (3H, m), 3.57-3.80 (4H, m), 4.62 (1H P 
m), 6.54 (2H, d), 6.92 (2H, d), 7.25 (1H, d), 7.42 (2H, m), 7.61 (1H, bs), 7.77 (3H, m). 
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EXAMPLE 31(d) 




-NHCO 



BocHN(CH2) 6 0 



(2-27) 




-NHCO 



H 2 N(CH 2 ) e O' 



(2-28) 



2-S-(Naphthanovlamino)-3-f4-(6-aminohexvloxv)phenvnDropionic acid (2-28) 

2-27 (0.14 g, 0.31 mmole) was dissolved in 25 mL EtOAc and treated with HCI gas as described for 2-2. Crude 
product was purified by flash chromatography on silica gel eluting with 10:1:1 C2H5OH/H2O/NH4OH to give pure 2-28 
(55 mg) as a white solid. 

1H NMR (300 MHz, CD3OD), 6 1.42 (5H, m), 1.71 (2H, m), 2.63 (2H, m), 2.86 (1H, m), 3.07 (2H, m), 3.30 (3H, m), 3.55- 
3.75 (4H, m), 4.47 (1H, m), 6.43 (2H, d) t 6.82 (2H, d), 7.30 (1H, dd), 7.45 (2H, m), 7.64 (1H, bs), 7.80 (3H, m). 



Analysis for 027^321^4-0.5 H2O 



Calc: C=70.87, H=7.27, 



N=6.12 



Found: 



C=70.93. 



H=7.04 t 



N=6.11 



41 
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-NH 2 



BocHN(CH 2 ) 6 0' 



H 



(2-la) 




,NHCOC 3 H 7 



BocHN(CH 2 ) 0 O' 



(2-29) 



2-S-(2'Butanoylamino)-3-[4-(6-N-t-butyloxycarbonylaminohexyloxy)phenvl1p acid (2-29) 

2-1a (0.685 g, 1.8 mmole) was acylated with butanoyl chloride as described for 2-15 to give crude 2-29. This was 
purified by flash chromatography elirting with 95:4:1 CHCi3/CH 3 OH/HOAc to provide pure 2-29 as an oil. 
1H NMR (300 MHz, CD 3 OD) 6 0.73 (3H, t), 1.32-1.60 (16H, m), 1.73 (2H, m), 2.12 (2H, m), 2.87 (1H, m), 3.03 (2H, t). 
3.12 (1H, m), 3.92 (2H, t), 4.61 (1H, m), 6.80 (2H, d), 7.12 (2H, d). 

EXAMPLE 31ffl 



2-S-(Butanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid (2-30) 

2-29 (0.05 g, 1 .0 mmole) was dissolved in 25 mL ethyl acetate and treated with HCI gas as described for 2-2. Crude 
reaction product was triturated with 25 mL ether to give pure 2-30 as a white solid. 

1H NMR (300 MHz, CD3OD) 5 0.72 (3H, t), 1.45-1.60-(6H, m), 1.70 (2H, m), 1.79 (2H, m), 2.12 (2H, m), 2.80-2.95 (3H, 




(2-29) 




(2-30) 
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m). 3.14 (1H, dd), 3.30 (1H, m). 3.95 (2H, t). 4.40 (1H. m), 6.80 (2H, d). 7.13 (2H, d). 



Analysis for Ci9H3oN 2 04 , HCI-H 2 D 


Calc: 
Found: 


C = 56.35, 
C = 56.70, 


H = 8.21, 
H = 8.12 P 


N = 6.92 
N = 6.91. 



EXAMPLE 31frrt 



BocHN(CH 2 ) 6 0 
C2-1a) 



BocHN(CH 2 ) 6 0 



/V C0 2 H 




■NHCC 6 H 13 



C0 2 H 



C2-31) 



2-S-(HeptanovlaminoV3-r4-(6-N-t43utvlox^ acid (2-31) 

2-1a (0.685 g, 1.8 mmole) was acylated with heptanoyl chloride as described for 2-15. Crude product was purified 
by flash chromatography on silica gel eluting with 96:3:1 CHCI3/CH3OH/HOAC to give pure 2-31 (0.07 g) as an oil. 
tH NMR (300 MHz, CD3OD) 60.78 (3H P t), 1.22 (6H, m), 1.32-1.55 (16H, m), 1.73 (2H, m), 2.13 (2H, m), 2.85 (1H, m), 
3.02 (2H, t), 3.15 (1H, m), 4.91 (2H, t). 4.61 (1H, m), 6.81 (2H, d), 7.12 (2H, d). 
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BocHNCCH^a 
• (2-31) 




: 



NHCOC 6 H 13 
C0 2 H 



H 2 N(CH 2 ) 6 0' 



CO, 



.H 



(2-32) 



2-S-(HeptanovlaminoV3-r4-f6-aminohexyloxv)phenyr|propionic acid hydrochloride (2-32) 

2-31 (0.070 g) was dissolved in 30 mL EtOAc and treated with HCI gas as described for 2-2. Crude reaction product 
was triturated with 30 mL ether to provide pure 2-32 (52 mg) as a white solid. 

1H NMR (300 MHz, CD3OD) 6 0.88 (3H, t), 1.22 (6H, m) f 1.47 (6H, m), 1.68 (2H, m), 1.78 (2H, m), 2.13 (2H, t), 2.80- 
2.95 (3H, m), 3.14 (1H, m), 3.30 (1H, m), 3.94 (2H, m) t 4.61 (1H, m), 6.80 (2H, d), 7.13 (2H, d). 



Analysis for C^HaeNzCVHCI'O^S H2O 


Calc: 
Found: 


C = 59.71, 
C = 59.76, 


H = 8.77, 
H = 8.40, 


N = 6.33 
N = 6.25. 
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EXAMPLE 31ffl 




NH 2 



BocHN(CH 2 ) 6 0 



C0 2 H 



(2-1a) 




NHCO( CH 2 ) 4 C 6 H5 



BocHN(CH 2 ) 6 0 



C0 2 H 



(2-33) 



2-fS)-(5-PhenYlpentanovlamino)-3-[4-(6-N-t-butyloxvcarbonylaminohexYloxy)pherivnproDioriicacid (2-33) 

2-1 a (0.685 g, 1.8 mmole) was acylated with 5-phenylpentanoyl chloride as described for 2-15. Crude product was 
purified by flash chromatography on silica gel eluting with 96:3:1 CHCI3/CH3OH/HOAC to give pure 2-33 (0.49 g) as a 
clear oil. 

1H NMR (300 MHz, CD3OD) 6 1.32-1.60 (1H, m), 1.73 (2H. m), 2.18 (2H, m), 2.53 (2H, m). 2.80-2.90 (1H, m), 3.02 
(2H,t), 3.04 (1 H, m). 4.62 (1 H, m), 6.78 (2H. d), 7.08-7.28 (7H, m). 



45 



EXAMPLE 31( j) 



EP 0 478 328 B1 



BocHN(CH 2 ) 6 0' 
(2-33) 



/v/^/NHCOC CH 2 ) 4 C e H5 
s^S* CO,H 



H 2 N(CH 2 ) 6 0 



^^.NHCOC CH 2 ) 4 C 6 H5 
C0 2 H 

(2-34) 



2-S-(5-PhenylpentanovlaminoV3-[4-f6-aminohexvloxv)DhenvnDroDionic acid hydrochloride (2-34) 

2-33 (0.49 g) was dissolved in 30 ml_ ethyl acetate and treated with HCI gas as described for 2-2. Crude product 
was triturated with 50 mL ether to give pure 2-34 (0.32 g) as a white solid. 

1H NMR (300 MHz, CD 3 OD) 6 1.40-1.58 (8H, m), 1.62-1.70 (2H, m), 1.80 (2H, m), 2.19 (2H, m), 2.55 (2H, m), 2.80- 
2.95 (3H, m), 3.15 (1H, m, 3.30 (1H, m), 3.90 (2H, t), 4.62 (1H, m), 6.88 (2H, d), 7.08-7.27 (7H, m). 



Analysis for C 2 6H36N20 4 'HCI H20 


Calc: 
Found: 


G = 64.24, 
C = 64.53, 


H = 7.88, 
H = 7.84, 


N = 5,76 
N = 5.71. 
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SCHEME 3 



BocHN(CH 2 ) e O 



nrr 



NHCBZ 



1 . Cs 2 C0 3 

2. RX 



BocHN(CH 2 



) 6 0^^ C0 2 R 



1 . H 2 , Pd-C 

2. R 1 COC1 or 

R" C0 2 



BocHN(CH 2 ) fl O 



^jTs^-n^NHCOR' 
CO,R 



1 . NaOH 

2. HCl/EtOAc 



H 2 N(CH 2 ) 6 0 



^^x^s^NHCOR' 
CCLH 
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EXAMPLE 32 




•NHCBZ 



BocHN(CH 2 ) 6 0' 



C0 2 H 



(2-1) 



1 . Cs C0 3 

2. CH 3 I 




NHCBZ 



BocHN(CH 2 ) e O' 



C0 2 CH 3 



(3-1) 



Methvl 2-S-( N-Benzvloxvcarbonvlamino)-3-f4-(6-N-t-butYloxvc^ (3-1 ) 

Compound 2-1 (10.0 g, 19.43 mmole) in 75 mL DMF was treated with cesium carbonate (3.16 g, 9.72 mmole) with 
stirring at room temperature for 2.0 hours. Then, methyl iodide (2.76 g, 19.43 mmole) was added dropwise and the 
reaction mixture was stirred overnight at ambient temperature. The solvent was removed at high vacuum (30 degrees 
C) and the residue was taken up in 300 mL EtOAc and washed with 2x40 mL protions of saturated NaHC03 solution, 
brine, and dried (Na 2 S04). Solvent removal provided 3-1 (8.5 g, 83%) as a dear oil. 

1H NMR (300 MHz, CDCI3) 6 1.25-1.53 (16H, m), 1.76 (2H, m), 2.96-3.17 (4H, m), 3.71 (3H, s), 3.90 (2H,t), 4.61 (1H, 
m). 5.10 (2H, m), 5.19 (1H, m), 6.88 (2H, d), 6.98 (sH, d), 7.32 (5H, m). 
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EXAMPLE 33 



10 



15 



BocHhKCH 2 ) 6 Cr^ C0 2 CH 3 



(3-1) 



H, 



Pd/C 



20 



25 




J, 

BocHN(CH 2 ) 6 0" " C0 2 CH 3 
(3-2) 



30 



Methyl 2>S-Amino-3-r4-(6-N-t-butyloxvcarbonvlaminohexvloxv)Dhenv[]propionate (3-2) 



Compound 3-1 (8.0 g, 1 5.1 mmole) was dissolved in 1 50 mL absolute ethanol and 1 .0 g 1 0% Pd/C was added. This 
suspension was hydrogenated in a Parr apparatus (50 psi) for 3.5 hours. The catalyst was then filtered off and the solvent 
removed on the rotary evaporator to give pure 3-2 (5.56 g) as a clear oil. R f = 0.4 on Si0 2 with 95:5 CHCI3/CH3OH 
1H NMR (300 MHz, CDCI3) 6 1.30-1.55 (16 H, m), 1.70 (2H t m), 2.80 (1H P m), 3.00-3.17 (3H, m), 3.71 (3H, s), 3.93 (2H, 
35 t), 6.82 (2H, d), 7.09 (2H, d). 
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BocHN(CH 2 ) 6 0 




C0 2 CH 3 



L 2 



(3-2) 



H0 2 C(CH 2 ) 4 NHBOC 



i-BuOCC1 , NMM 
II 
O 



ii 




[C(CH 2 ) 4 NHBoc 



BocHN(CH 2 ) 6 0 



CQ 2 CH 3 



(3-3) 



Methyl 2-S-f(5-N-t-Butvloxvcarbonvlamino)pentanovlamino|^^ 
onate (3-3) 

to a solution of 5-(N-t-butyloxycaroonylamino)pentanoic acid (0.293 g, 1 .35 mmole) and N-methyl-morpholine 
(0.187 g, 1 .35 mmole) in 10 mL EtOAc at 0-5° C was added i-butylchloroformate (0.184 g, 1 .35 mmole) via syringe and 
the resulting white suspension was stirred for 0.5 hours. Then, 3-2 (0.5 g, 1 .27 mmole) dissolved in 10 mL EtOAc was 
added dropwise and the reaction mixture was stirred at 0° C for 2.0 hours. The reaction mixture was then diluted with 
25 mL water/ 40 mL EtOAc and the organic phase was separated, washed with water, 10% KHSO4, water, saturated 
NaHCOa, brine and dried (Na 2 S0 4 ). Solvent removal gave an oil that was purified by flash chromatography on silica gel 
eluting with 2% CH3OH/CHCI3 (R f = 0.35) to give pure 3-3 (0.68 g, 90%) as a clear oil. 

1H NMR (300 MHz, CDCI3) 6 1.35-1.55 (26H, m) 1.62 (2H, m), 1.68 (2H, m), 2.20 (2H, t), 3.0-3.16 (6H, m), 3.33 (3H, 
s), 3.92 (2H, t), 4.83 91 H, m), 6.80 (2H, d), 6.99 (2H, m). 
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10 



15 



rrn 



:C(CH 2 ) 4 NHBoc 



Boc HN( CH 2 ) gCr^"^ C0 2 CH 3 



(3-3) 



1 . LiOH 



2. HC1, EtOAc 



20 



25 



30 



o 

1 1 



CH 2 ) 4 NH 2 



H 2 NCCH 2 ) 6 0 C °2 H 
(3-4) 



2-S-(5-Aminopentano^)amino-3-[4'(6-aminohexyloxy)phenvl)]propionic acid dihydrochloride (3-4) 

35 3-3 (0.68 g, 1.1 4 mmole) was dissolved in 30 mL THF(1)/H20(1)/CH 3 OH(1), LiOH (0.137 g, 5.73 mmole) was added 
and the reaction mixture stirred at room temperature overnight. The solvent was then removed and the residue was 
taken up in 75 mL H2O and acidified to pH 2-3 with 10% KHSO4 solution. This was extracted with EtOAc and the 
combined organic extracts were washed with brine and dried (Na^O^. Solvent removal gave 2-S-(5-t-butyloxycarbo- 
nylaminopentyl)amino-3-[4-(6-t-butyloxycarbonylaminohexyl)oxyphenyl]-propionic acid (0.65 g). 

40 1H NMR (300 MHz, CDCI3) 6 1.40-.155 (22H, m). 1.60 (2H, m), 1.73 (2H, m), 2.20 (2H, m), 3.10 (4H, m), 3.90 (2H, m), 
4.60 (1H, m), 4.72 (1H, m), 4.83 (1H, m), 6.78 (2H, d), 7.05 (2H, d). 

This acid was dissolved in EtOAc and was treated with HCI gas as described for 2-2. The crude hygroscopic white 
solid was triturated with a solution of 1 0 mL EtOAc/50 mL Et20 to give pure 3-4 as a white solid. 
1H NMR (300 MHz, CD3OD) 6 1.42-1.85 (14H, m), 2.23 (2H, m), 2.90 (6H, m), 3.14 (1H P dd), 3.30 (1H, m), 3.97 (2H,t), 

45 4.60 (1H, m), 6.82 (2H, d), 7.13 (2H,d). 





Analysis for C2oH33N 3 04-2HCI-3H20 


50 


Calc: 


C = 47.43, 


H = 8.16, 


N = 8.30 




Found: 


C = 47.87, 


H = 7.49, 


N = 7.90 
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•NH 2 



BocHN(CH 2 ) 6 0" 



C0 2 CH 3 



3-2 



O 
ii 




•NHC(CH 2 ) 3 C0 2 CH 3 



BocHN(CH 2 ) fi O 



C0 2 CH 3 



3-5 



Methyl 2-S-(4-CarbomethoxYbutanovnamino-3-f4-(N^ (3-5) 

To a solution of 3-2 (0.5 g, 1 .27 mmole), 4-carbomethoxybutanoic acid (0.21 3 g, 1 .5 mmole) and 1 drop of triethyl- 
amine in 20 mL CH3CN was added BOP reagent (0.66 g, 1 ,5 mmole) and the resulting clear solution was stirred overnight 
at room temperature. The solvent was removed on the rotary evaporator and the residue was taken up in EtOAc and 
this was washed with H20, 10% KHSO4, H2O, saturated NaHC03, brine and dried (Na2S04). Solvent removal provided 
a residue that was purified by flash chromatography on silica gel eluting with 1% CH3OH/CHCI3 to give pure 3-5 (110 
mg) as a clear oil. 

1H NMR (300 MHz, CDCI3), 6 1.35-1.55 (14H, m), 1.75 (3H, m), 1.94 (2H, m), 2.26 (2H, t), 2.35 (2H, t), 2.98-3.16 (4H, 
m), 3.67 (3H f s), 3.73 (3H, s), 3.91 (2H, t), 4.82 (1 H, m), 6.80 (2H, d), 6.95 (2H, d). 
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EXAMPLE 37 



10 



BocHN(CH 2 ) 6 0 



O 
it 




NHC(CH 2 ) 3 C0 2 CH 3 



C0 2 CH 3 



3-5 



75 



20 



H 2 N(CH 2 ) 6 0 



3-6 



O 
ii 




NHe(CH 2 ) 3 C0 2 H 



C0 2 H 



25 



2-S-f4-Cait>oxvbutanovlamino)-3-[4-(6-aminohexvloxv)phenv!1proDionic acid (3-6) 

3-5 (0.1 1 g, 0.21 mmole) was treated with UOH (0.025 g, 1 .05 mmole) as described for compound 3-4 to give the 
30 desired diacid (0. 1 05 g). 

1H NMR (300 MHz, CD 3 OD) 6 1.30-1.55 (16H, m) 1.70-1.82 (4H, m), 2.20 (4H, m), 2.85 (1H, m), 3.03 (2H, m), 3.13 
(1H, dd), 3.30 (1H, m), 3.92 (2H, m), 4.62 (1H, m), 6.81 (2H, d), 7.12 (2H, d). 

This diacid (0.105 g) was dissolved in 30 mL EtOAc and treated with HCI gas as described for compound 2-2. The 
resulting solid was purified by flash chromatography on silica gel eluting wtih 90:8:8 ethanol/NhUOH/H^ to provide pure 
35 3-6 as a white solid. 

1 H NMR (300 MHz, CD3OD) 6 1.42 (2H, m), 1.50 (2H, m), 1.63 (2H, m), 1.76 (4H, m), 2.17 (4H, m), 2.85 (3H, m), 3.16 
(1H, m), 4.0 (2H, t), 4.48 (1H. m), 6.78 (2H, d), 7.12 (2H, d). 



40 


Analysis for C20H30N2CVI.2 H2O 




Calc: 


C=57.73. 


H=7.85, 


N=6.73 




Found: 


C=57.66, 


H=7.21, 


N=6.83. 
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EXAMPLE 38 
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NH 2 



BocHN(CH 2 ) 6 0' 



C0 2 CH 3 



3-2 



it 




■NHC(CH 2 ) 2 CO a C 2 I^ 



BocHN(CH 2 ) 6 0' 



C0 2 CH 3 



3-7 



Methyl 2-S-(3-Cait>oethoxypropanoyl)amino)-3-f4-(6-^ (3-7) 

3-2 (0.562 g, 1.42 mmole) was dissolved in 15 mL EtOAc and treated with NaHC03 (0.36 g, 4.27 mmole) and 3- 
carboethoxypropanoyl chloride (0.235 g, 1 .42 mmole) with stirring overnight. The reaction mixture was diluted with 150 
mL EtOAc and the organic phase was washed with H2O, brine and dried (Na2SC>4). Solvent removal gave a residue that 
was purified by flash chormatography on silica gel eluting with 98:2 CHCI3/CHE3OH to give pure 3-7 (0.5 g). 
1H NMR (300 MHz, CDCI3) 6 1.26 (3H, t), 1.35-1.61 (16H, m), 1.76 (2H, m), 2.48 (2H, m), 2.63 (2H, m), 3.05 (2H, m), 
3.11 (2H, m), 3.72 (3H, s). 3.92 (2H, t), 4.13 (2H, q), 4.82 (2H, m), 6.80 (2H, d), 7.00 (2H, d). 
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EXAMPLE 39 



O 
II 



10 



BocHN(CH 2 ) 6 0 



CQ 2 CH 3 



•NHC(CH 2 ) 2 C0 2 C 2 I^ 



3-7 



15 



20 



H 2 N(CH 2 ) 6 0 



O 
ii 




NHC( CH 2 ) 2 C0 2 H 



C0 2 H 



3-8 



25 2-S'f3-CarboxvDroDanovl)amino-3-r4-(6-aminohexvloxv)phenvnpropionic acid hydroc hloride (3-8) 

3-7 (0.58 g, 1.1 1 mmole) was treated with LiOH as described for 3-3 to give 2-S-(carboxypropanoyl)amino-3-[4-(6- 
N-t-butyloxycarbonylaminohexyloxypheny[]propionic acid (0.44 g) as a foam. 

1H NMR (300 MHz, CD 3 OD) 6 1.32-1.58 (16H, m), 1.77 (2H, m), 2.40 (4H t m), 2.89 (1H, m), 3.0-3.1 6 (3H, m), 3.33 (1H, 
30 m), 3.90 (2H, t), 4.42 (1H, m), 6.78 (2H, d), 7.11 (2H, d). 

This acid (0.435 g) was treated with HCI gas in EtOAc (30 mL) as described for 2-2 to give a foam that was triturated 
with EtOAc to give pure 3-8 (0.25 g) as a white solid. 

1H NMR (300 MHz, CD3OD) 6 1.4-1.6 (4H, m(, 1.76 (2H, m), 2.46 (4H, m), 2.92 (3H, m), 3.14 (1H, m), 3.30 (1H, m), 
3.96 (2H, m), 4.60 (1H, m), 6.81 (2H, d), 7.14 (2H, d). 

35 





Analysis for dgHzsN^s'HCI-O.S H2O 




Calc: 


C=53.58, 


H=7.10. 


N=6.58 


40 


Found: 


C=53.18, 


H=6.93, 


N=6.27. 
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EXAMPLE 40 
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NH 2 



BocHN(CH 2 ) 6 0' 



C0 2 CH 3 



3-2 




■NHCOCH 3 



BocHN(CH 2 ) 6 0' 



C0 2 CH 3 



3-9 



Methyl 2-S-(AcetYlamino)-3-[4-(6-N-t-butyloxycarto^ (3-9) 

3-2 (0.562 g, 1.42 mmole) was treated with acetyl chloride (0.112 g, 4.27 mmole) as described for 3-7 to give a 
yellow oil. This was purified by flash chromatography on silica gel eluting with 98:2 CHCI3/CH3OH to give pure 3-9 (0.58 
g) as a clear oil. 

1H NMR (300 MHz, CDCI3) 6 1.30-1.56 (14H, m), 1.78 (2H, m), 2.00 (3H, s), 3.05-3.16 (4H, m), 3.73 (3H, s), 3.92 (2H, 
t), 4.84 (1 H, m), 6.80 (2H, d), 6.98 (2H, d). 



EXAMPLE 41 
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10 



15 



20 



BocHN(CH 2 ) 6 0 



^NHCOCH 3 
/V C0 2 CH 3 



3-9 



H 2 NCCH 2 ) 6 0' 



3-10 



^\^NHCOCH 3 

COoH 



25 2'S-(Acetvlamino)-3-f4-(6-aminohexvloxvlphenvnDroDionic acid hydrochloride (3-10) 

3-9 (0.58 g, 1 .33 mmole) was treated with LiOH (0. 1 6 g, 6.64 mmole) as described for 3-3 to give 2-S(acetylamino)- 
3-[4-(6-N-t-butyloxycarbonylaminohexyloxy)phenyI]propionic acid (0.485 g) as a white solid. 

1H NMR (300 MHz, CD 3 OD) 6 1.35-1.53 (16H, m), 1.75 (2H,m), 1.90 (3H, s), 2.86 (1H, m) 3.00-3.15 (3H, m), 3.30 (1H, 
30 m), 3.93 (2H P t), 4.59 (1H, m), 6.82 (2H, d) p 7.12 (2H, d). 

This compound (0.485 g) was dissolved in 30 mL EtOAc and treated with HCI gas as described for 2-2 to give a 
residue that was triturated with EtOAc to provide pure 3-10 (0.4 g) as a white solid. 

1H NMR (300 MHz, CD3OD) 6 1.42-1.60 (4H, m), 1.66 (2H, m), 1.70 (2H, m), 1.90 (3H, s), 2.82 (1H, m), 2.92 (2H, m), 
3.12 (1H, dd), 3.30 (1H, m), 3.95 (2H, t), 4.60 (1H, m), 6.82 (2H, d), 7.13 (2H, d). 

35 





Analysis for C^H^N^* HCI H^O 




Calc: 


C=54.17, 


H=7.76, 


N=7.43 


40 


Found: 


C=54.30, 


H==7.71, 


N=7.09. 
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EXAMPLE 42 




NHCBZ 



HO 



C0 2 H 




■NHCBZ 



Boc- 



C0 2 H 



2-35 



2-S-(BenzvloxvcarbonYlamino)-3-f4-f4-N-t-butyloxycarbonylpiperidin-4-yl)but-2-envloxvphenynpropionicacid (2-35) 

N-CBZ-L-tyrosine (0.48 g, 0.0014 mmole) was alkylated with (4-N-t-butyloxycarbonylpiperidin-4-yl)but-2-enyl bro- 
mide (0.424 g, 1.35 mmole) as described for 2-1. Crude product was purified by flash chromatography on silica gel 
eluting with 97:3:1 CHCI3/CH3OH/HOAC to give pure 2-35 as an oil. 

">H NMR (300 MHz, CDCI 3 ) 6 1.00-1.21 (4H, m), 1.40-1.55 (14H. m). 2.00-2.15 (2H, m), 2.61-2.75 (2H, m), 4.02-4.14 
(3H, m), 4.57 (2H. m). 4.63 (1 H, m), 5.15 (2H, m). 5.32 (1 H, m), 5.58 (1H, m), 5.62-5.70 (2H, m), 6.72 (2H, t). 7.00 (2H, d). 
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EXAMPLE 43 




2-35 

.NHCBZ 
C0 2 H 

2-S-(N-Benz\rioxvcarbonvlaminoV3-^ acid (2-36) 

2-35 (0.5 g) was dissolved in 25 ml_ EtOAc and treated with HCI gas as described for 2-15 to provide a residue that 
was titurated with ether to give 2-36. A small sample was purified by HPLC to give 2-36 as the trif luoroacetate salt. 
1H NMR (300 MHz, D 2 0) 7.2 (2H, m), 7.1 (4H, m), 6.7 (2H, d), 5.5 (2H, m), 5.1 (1H, d), 4.8 (1H ( d), 4.2 (3H, bs), 3.2 
(1H f d), 2.8 (3H, m), 2.25 (2H, 6t), 1.8 (2H, m), 1.4 (3H, m), 1.2 (1H, m), 0.9 (2H, m). 



Analysis for C26H32N2O5 


Calc: 
Found: 


C=57.87, 
C=57.98, 


H=5.68, 
H=5.79 ( 


N=4.75 
N=4.61 



HN 




2-36 
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SCHEME 4 



<NHBoc 
x ^ COjH 
4-1 



HC = CCH a CH a OH 
Pd[P(C^) 3 ] 2 C1 2 
Cul 
HNEt 3 



^^^^^^ 



4-2 



Hj, 1 0% Pd/C 
EtOH/HjO 




1 . CH 2 Na 

2. p-TSC1 , 
pyridine 



TSO 

4-4 



1. t-butylanine 

2. LiOH 



4-5 
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10 



2'S"(N-t*Butvloxvcarbonvlamino)'3'[4-(4-hvdroxvbut-1 -vnyDphenynpropionic acid (4-2) 

N-BOC-4-iodo-L-phenylalanine (4-1) (1 .0 g, 2.55 mmole) was dissolved in diethylamine under N 2 and treated with 
3-butyne-1-ol (0.23 mL, 3.06 mmole), [Pd(P(C 6 H 5 )3]2Cl2 (0.089 g, 0.127 mmole) and Cul (0.012 g, 0.064 mmole). After 
3 hours the solvent was evaporated, the residue dissolved in water (pH = 1 1 ) and extracted with ethyl acetate. The water 
layer was then acidified to pH 3, extracted with ethyl acetate. This organic extract was dried and evaporated to give 0.8 
g crude 4-2. R, = 0.47 in 97/3/1 CHCI3/CH3OH/HOAC, ninhydrin stain. 

1H NMR (300 MHz, CDCI3) 5 7.35 (2H, d), 7.1 (2H, d), 6.4 (1H, broad) 5.0 (1H, d), 4.6 (1H, m), 3.8 (2H, t), 3.1 (2H, m), 
2.65 (2H,t), 1.4 (9H,s). 

EXAMPLE 47 



15 



20 




NHBoc 



C0 2 H 



4-2 



25 



H 2 , 1 0% Pd/C 
Et0H/H 2 O 



30 



35 




NHBoc 



C0 2 H 



40 



4-3 



45 



50 



2-S-(N-t-Butvloxvcarbonvlamino)-3-[4-(4-hvdroxybutvnphenvllproDionic acid (4-3) 

4-2 (0.40 g, 1 .2 mmole) was dissolved in an ethanol/water solution (25 mL) and was treated with 10% Pd/C (0.1 g) 
and H 2 on a Parr apparatus. After 2 hours the solution was filtered and evaporated. Column chromatography on silica 
gel (94:5:1 CHCI3/CH3OH/HOAC) yielded 0.321 g (80%) of 4-3. R,=0.57 in 97:3:1 CHCI3/CH3OH/HOAC ninhydrin stain. 
1H NMR (300 MHz, CDCI3) 6 7.1 (s, 4H), 4.95 (1H, m), 4.9 (1H, broad), 4.55 (1H, m) ( 3.65 (2H, t), 3.1 (2H, m), 1.6 (4H, 
m), 1.4 (9H,s). 
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NHBoc 



CQ 2 H 



4-3 



1 . CH 2 N 2 

2. p-TsC1 , 
pyridine 




'NHBoc 



TsO 



CQ 2 CH 3 



4-4 



Methyl 2-S-fN-t-BuWloxycail3onylamino)-3-[4-f4-tosvloxvbutvnphenvl1propionate (4-4) 

4-3 (0.285 g, 0.85 mmole) was dissolved in CH2CI2 (10 mL) cooled to 0°C, and treated with CH 2 N 2 solution. After 
10 mjnutes the reaction was quenched with MgS0 4 , filtered and evaporated to provide ester used in the next reaction. 
R f =0.5 in 92:8:1 CHCI3/CH3OH/HOAC, ninhydrin stain. 

1H NMR (300 MHz, CDCI3) 6 7.05 (d, J=7.8 Hz, 2H), 7.0 (d,J=7.8 Hz, 2H), 5.0 (1H, m), 4.55 (1H, m), 3.69 (3H, s), 3.6 
(2H, J=6.2 Hz, t), 3.0 (2H, m), 2.6 (2H, J=7.5 Hz, t), 1.7 (4H, m), 1.4 (9H, s). 

This ester was dissolved in 1 0 mL CH 2 CI 2 and added at -78° C to a solution prepared from treating p-toluenesulfonyl 
chloride (0.14 g, 0.67 mmole) in CH 2 CI 2 at -78° C with pyridine (0.1 ml, 1 .35 mmole) for 10 minutes. The reaction was 
allowed to warm to room temperature over 1 .0 hour and then water was added. The organic layer was separated, dried, 
and evaporated. Column chromatography 97:3:1 on silica gel eluting with CHCI3/CH3OH/HOAC gave 4-4 (0.27 g, 70%). 
R,=0.85 97:3:1 CHCI3/CH3OH/HOAC. 

1H NMR (300 MHz, CDCI3) 6 7.88 (2H, J=7.2 Hz, d), 7.74 (2H, J=7.2 Hz, d), 7.38 (2H, J=Hz, d), 7.30 (2H, J=8 Hz, d), 
5.0 (1H, m), 4.5 (1H, m), 4.0 (2H, J=5.3 Hz, t), 3.67 (3H, s), 3.0 (2H, m), 2.5 (2H, t), 2.0 (3H, s), 1.6 (4H, m), 1.4 (9H, s). 
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EXAMPLE 49 



10 



15 



20 



TsO 




4-4 



NHBoc 
C0 2 CH 3 

1 . t-butylanine 

2. LiOH 



NHBoc 



4-5 



25 



30 



2-S-(N-t-Butyloxycarto^ acid (4-5) 

4-4 (0.26 g, 0.48 mmoles) was dissolved in t-butylamine (5 mL) and this solution was ret luxed for 2 days. The reaction 
was filtered and the excess t-butylamine removed at high vacuum (30°C). The residue was purified by flash chromatog- 
raphy on silica gel eluting with 98:2 CHCI3 (saturated with NHR 3 )/CH 3 OH to give methyl 2-S-(N-t-butyloxycarbo- 
nylamino)-3-[4-(4-t-butylaminobutyl)phenyI]propionate (0.1 1 g, 52%) as an oil. 

1 H NMR (300 MHz, CDCI3) 6 7.05 (2H, d), 7.0 (2H, d), 4.95 (1 H, d). 4.55 (1 H, m), 3.7 (3H, s), 3.0 (2H, m), 2.55 (2H, d). 

This ester (0.10 g, 2.7 mmole) was dissolved in 1:1:1 THF/CH 3 OH/H 2 O(10 mL) and LiOH-HjjO (0.033 g, 1 .38 mmole) 
was added at room temperature. After stirring for 2 hours the solvent was removed and the residue chromatographed 
on silica gel eluting with 9:1 :1 C2H5OH/H2O/NH4OH to give pure 4-5. 

1 H NMR (300 MHz, D2O) 6 7.35 (4H, s), 4.25 (1 H, dd) t 3.2 (1 H, m), 3.1 (2H, t), 2.9 (1 H, m), 2.8 (2H, t). 1.8 (4H, m), 1 .4 
(18H,s). 



35 





Analysis for C22H36N2CVI.O CF 3 C0 2 H 




Calc: 


C=56.90, 


H=7.36, 


N=5.53 


40 


Found: 


C=56.73, 


H=7.51, 


N=5.58. 
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50 
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SCHEME 5 




EXAMPLE 50 



/\ /v. /NHCBZ 
( ^XCH 2 ) 4 ^ o >^ C02H pd/c 



2-1 3 




2-S-Amino-3-[4-(4-N-t-butyloxycarbonylpiperidin-4-vl)butyloxyphenyr|propionic acid (5-1) 

2-13 (2.0 g) was dissolved in 100 mL EtOH, and 0.2 g 10% Pd/C was charged. This suspension was hydrogenated 
at balloon pressure overnight. Solvent removal provided 5-1 (1.36 g) as a white solid. 

1H NMR (300 MHz. CD 3 OD), 6 0.97-1.12 (2H, m), 1.20-1.54 (14H, m). 1.72 (4H. m), 2.71 (2H, m), 2.90-3.00 (1H, m), 
3.22 (1H, dd), 3.30 (1H, m), 3.71 (1H, m). 3.95-4.10 (4H. m), 6.88 (2H, d), 7.21 (2H, d). 
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EXAMPLE 51 



5 




20 



2-S-(Pemanoylamino)-3-[4-(4-N-t-butvloxvcarbonylpiperidin-4>yl)butyloxypheny acid (5-2) 

5-1 (1.05 g, 2.5 mmole) was added to a cold solution of 1 N NaOH (2.5 ml_) in 20 mL H2O and stirred at 0-10 degrees 
25 C for 5 minutes to give a clear solution. Then, pentanoyl chloride (0.332 g, 2.75 mmole) was added dropwise followed 
by NaHC03 (0.231 g, 2.75 mmole) and the resulting mixture was stirred vigorously at 0-10° C for 1 hour. The reaction 
mixture was diluted with H2O (75 mL), acidified to pH 2-3 with 10% KHSO4 and extracted with EtOAc. This extract was 
filtered, washed with brine, dried (NazSO*) and the solvent removed to give an oil. This was purified by flash chroma- 
tography on silica gel eluting with 97:3:1 CHCI3/CH3OH/HOAC to give pure 5-2 (0.44 g) as a clear oil. 
so 1H NMR (300 MHz, CD3OD) 6 0.90 (3H, t), 1.20-1.62 (16H, m), 1.72 (2H, m), 2.14 (2H, m), 2.30 (8H, m) f 2.65-2.90 (4H, 
m), 3.30 (1H, m), 3.93 (2H, m), 4.61 (1H, m), 6.81 (2H, d), 7.12 (2H, d). 

EXAMPLE 52 



40 



45 



50 




2-S-(PentanovlaminoV3>r4-r4-Diperidin-4-vlbuMoxv)DhenvnDrooionic acid hydrochloride (5-3) 

5-2 (0.449 g), was dissolved in 30 mL EtOAc and treated with HCI gas at -10° C as described for 2-2. The resulting 
solid was triturated with 40 mL Et20 to give pure 5-3 (0.36 g) as a white solid. 

1H NMR (300 MHz, CD3OD) 6 0.85 (3H, t), 1.19 (2H, m), 1.30-1.65 (9H, m), 1.73 (2H, m), 1.95 (2H, m), 2.15 (2H, m), 
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2.80-3.02 (3H, m), 3.14 (1H, dd). 3.30-3.40 (3H. m), 3.95 (2H, t). 4.61 (1H, m), 6.82 (2H, d), 7.13 (2H, d). 



Analysis for C 2 3H36N2O 4 *HCI-0.75 H2O 


Calc: 
Found: 


C = 60.77, 
C = 60.97, 


H = 8.54, 
H = 8.39, 


N = 6.16 
N = 6.06. 



EXAMPLE 53 




hi 



2-S-(Hexanoylamino)-3-[4-(4-N-t-butyloxvcarbon^ acid (5-4) 

5-1 (0.41 g) was treated with hexanoyl chloride (0.21 mL, 1.50 mmole) as described for 5-2. Crude product was 
purified by flash chromatography on silica gel eluting with 97:3:1 CHCI3/CH3OH/HOAC to give pure 5-4 (0.20 g). 
1H NMR (300 MHz, CD3OD) 5 0.85 (3H, t), 0.97-1.35 (8H ( M), 1.37-1.53 (12H, m), 1.60-1.80 (4H, m), 2.13 (2H, t), 2.80 
(2H, m), 2.85 (1H, m), 3.12 (1H. dd) 3.90 (2H. t), 4.04 (2H, d). 4.62 (1H, m), 6.80 (2H, d), 7.12 (2H, d). 
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10 



15 




20 

2>S-mexanovlamino)-3-r4-(4-Dipericlin-4-vlbutvloxv)phenvnproDionic acid (5-5) 

5-4 (0.199 g) was dissolved in 25 mL EtOAc and treated with HCI gas as described for compound 2-2 to provide 
pure 5-5 (48 mg). 

25 1 H NMR (300 MHz, CD 3 OD) 6 0.84 (3H, t), 1.08-1.20 (4H, m), 1.35 (4H, m), 1.52 (4H, m), 1.77 (2H, m), 1.92 (2H, d), 
2.16 (2H, t) ( 2.80-3.-2 (3H t m). 3.15 (1H, dd), 3.40-3.52 (2H, m), 3.92 (2H, t), 4.61 (1H, m), 6.81 (2H, d), 7.13 (2H, d). 



Analysis for C^gNA^a-CSS HzOO.30 TFA 


Calc: 
Found: 


C = 55.39, 
C = 55.38, 


H = 7.06, 
H = 7.03, 


N = 4.86 
N = 4.85. 



35 Sample alternative protecting groups that can be used in the preparation of the present invention include benzyl ester, 
cyclohexyl ester, 4-nitrobenzyl ester, t-butyl ester, 4-pyridylmethyl ester, benzyloxycarbonyl, isonicotinyloxycarbonyl, O- 
chlorobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, t-butoxycarbonyl, t-amytoxycarbo- 
nyl, isobornyloxycarbonyl, adamantyloxycarbonyl, 2-(4-biphenyl)-2-propyloxycarbonyl and 9-fluorenylmethoxycarbonyl. 
In addition to those compounds specifically exemplified above, additional compounds of the present invention are 

40 set forth in tabular form below. These compounds are synthesized by use of the synthetic routes and methods described 
in the above Schemes and Examples and variations thereof well known to those of ordinary skill in the art, and not 
requiring undue experimentation. All variables listed in the Tables below are with reference to the following generic 
structure: 
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The test procedures employed to measure the anti-platelet aggregating activity of the compounds of the present 
invention are described below. 
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EXAMPLE 82 

Blood was drawn into 0.1 volumes of acid-citrate-dextrose (85 mM sodium citrate, 64 mM citric acid, 110 mM dex- 
trose) by venipuncture from normal human volunteers. Platelet-rich plasma was prepared by centrifugation at 400 x g 

5 for 12 minutes. PGE1 (5 mg7ml) was added and platelets were collected by centrifugation at 800 x g for 12 minutes. The 
platelet pellet was resuspended into human platelet buffer (1 40 mM NaCI, 7.9 mM KCI. 3.3 mM Na 2 HP0 4 , 6 mM HEPES, 
2% bovine serum albumin, 0.1 % dextrose, pH 7.2) and filtered over Sepharose 2B that was previously equilabrated in 
human platelet buffer. Platelets were counted and adjusted to 2 x 1 08/ml with human platelet buffer. Human fibrinogen 
(1 0-1 00 mg/ml and CaCl2 (1 mM) were added and aggregation was initiated by the addition of 1 0 mM ADR Aggregation 

10 was monitored by the initial rate of increase of light transmittance. 

While the invention has been described and illustrated in reference to certain preferred embodiments thereof, those 
skilled in the art will appreciate that various changes, modifications and substitutions can be made therein without depart- 
ing from the spirit and scope of the invention. For example, effective dosages other than the preferred doses as set forth 
hereinabove may be applicable as a consequence of variations in the responsiveness of the mammal being treated for 

is severity of clotting disorders or emboli, or for other indications for the compounds of the invention indicated above. 
Likewise, the specific pharmacological responses observed may vary acording to and depending upon the particular 
active compound selected or whether there are present pharmaceutical carriers, as well as the type of formulation and 
mode of administration employed, and such expected variations or differences in the results are contemplated in accord- 
ance with the objects and practices of the present invention. It is intended, therefore, that the invention be limited only 

20 by the scope of the claims which follow and that such claims be interpreted as broadly as is reasonable. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

25 

1 . A compound of the formula 



30 



35 




40 

and the pharmaceutical^ acceptable salts thereof, 
wherein 

45 R1 is 

a four to eight member heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms wherein said heter- 
oatoms are N, O or S and wherein said heterocyclic ring is optionally substituted at any atom by 
H, R 6 or R 7 ; 



50 



NR 7 NR 6 NR 7 

R 6 -C-NR 6 - ; R 6 R 7 N-C- ; R 6 R 7 N-C-NH- ; 
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wherein R6 and R 7 are independently hydrogen, 

Ci.-io alkoxycarbonyi or unsubstituted or substituted Cuio alkyl and cyctoalkyl wherein said sub- 

stituents 

are 

Ci^oalkoxy, 

Ci_ioalkoxyalky!, 

Ci_io alkoxyalkyloxy, 

Ci_io alkoxycarbonyi, 

Ci_io alkylcarbonyl, 

Co_e alkylaminocarbonyl, 

Ci_!o aralkylcarbonyl, 

Ci-io alkylthiocarbonyl, 

C^io aralkylthiocarbonyl, thiocarbonyl, 

Ci_!o alkoxythiocarbonyl, aryl, 

5 to 6 membered saturated heterocyclic rings of 1, 2, 3 or 4 hetero atoms wherein said 
hetero atoms are taken from the group consisting of N, O and S, 
alkanoylamino, 
Ci_e alkoxycarbonyl-Co-6 alkylamino, 
Ci_io alkylsulfonylamino, 
C4_io aralkylsulfonylamino, 
C4_io aralkyl, 
Ci_ioalkaryl, 
Ci_io alkylthio, 
C4_io aralkylthio, 
C^ioalkylsulfinyl, 
C 4 _ 1 oaralkylsulfinyl, 
C^-io alkylsulfonyl, 
C4_-(o aralkylsulfonyl, aminosulfonyl, 
Ci_io alkylaminosulfonyl, 
C4-10 aralkylsulfonylamino, 
oxo, 
thio, 

unsubstituted or mono- or di-substituted 1-ethenyl, 2-ethenyl or 3-propenyl wherein said 
substituents are selected from the group consisting of hydrogen, Ci_io alkyl and C7_io 
aralkyl, 
carboxy, 
hydroxy, 
amino, 

Ci_e alkylamino, 
Ci_e dialkylamino, 

halogen, where halogen is defined as 
CI, F, Br, or I, 
nitro, or 
cyano, 
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and further wherein said N can additionally be substituted to form a quaternary ammonium ion 
wherein said substituent is as previously defined for R6 and R 7 ; 

are independently 
hydrogen, 
aryl or 

unsubstjtuted or substituted Co-10 alky' or cycloalkyl wherein said substituent is 
Ci_ioalkoxyalkyl, 
aryl, 

a 4 to 8 membered heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms, wherein said 
hetero atoms are taken from the group consisting of N, O and S, 
C4-10 aralkyl, 
C^oalkaryl, 
carboxy, 

Ci_ioalkylcarbonyl, 
C-Mo alkylthiocarbonyl, 
C 4 _io aralkylcarbonyl, 
C 4 _io aralkylthiocarbonyl, 
Ci-ealkQxycarbonyi, 
C 4 _io aralkoxycarbonyl, 
Ci_e alkoxy, 
C4-10 aralkoxy, 
Ci_6 alkylamino, 
Ci_i2dialkylamino, 
C^alkanoylamino, 
C 4 _i 2 aralkanoylamino, 
C 4 _io aralkylamino; 

is 

hydrogen, 
aryl, 

C1-10 alkyl or cycloalkyl 
C4-10 aralkyl, 

arylcarbonyl, aminocarbonyl, 
Ci_io alkylcarbonyl, Ci^alkylaminocarbonyl, 
C1-10 alkylthiocarbonyl, C^dialkylaminocarbonyl, 
Cuiq alkoxythiocarbonyl, arylCi^alkylaminocarbonyl, 
Ci_io alkoxycarbonyi, 
aralkylcarbonyl, 
C 4 _io aralkoxycarbonyl, 
C^io carboxylalkyl and 

further wherein any of the substitutents for R 4 may be substituted by one or more substituents 
selected from the group as defined for R6, or an L- or D-amino acid joined by an amide linkage; 

is 

a four to eight membered saturated or unsaturated heterocyclic ring containing 1 , 2, 3 or 4 hetero 
atoms wherein said hetero atoms are N, O, or S or, 

0 S 
-C-R 8 and -C-R 8 

wherein R» is 

hydroxy, 

Ci_io alkyloxy, 

C^io alkaryloxy, 

C 4 _io aralkyloxy, 

C 4 _io aralkylcarbonyloxy, 
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Ci_io alkoxyalkyloxy, 
Ci_io alkoxyalkylcarbonyloxy, 
d-io alkoxycarbonyloxyaikyl, 
Ci_io alkylcarbonyloxyalkyloxy, 

an L- or D-amino acid joined by an amide linkage, and wherein the carboxylic acid moiety of said 
amino acid is as the free acid or is esterrfied by Chalky!- 



10 



0 
u 

P-OR^ ; or 



0 

-P-0R 9 

4r10 
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wherein R9 and R 1 ° are selected from the group consisting of 
hydrogen, Ci_io alkyt and C^kj aralkyl; 



20 X and Y are optional substituents that, when present, are NR6, 

O, 
S, 
SO, 
S0 2 , 

25 

R 6 R 7 
-C=fc-, 

30 

-c=c-, 

oxo, 
aryl, 
thiono, 

35 unsubstituted or substituted Ci_ 15 alkyl or cycloalkyl wherein said substituents are independently 

R6 and R? 





-NR6-S02-. -S0 2 -NR6-, or a 4- to 8- membered heterocyclic ring containing 1, 2, 3, or 4 heter- 
50 oatoms wherein said atoms are N, O, or S and wherein said ring is independently substituted at 

any atom with R6; 

2 is an optional substituent that, when present, is independently chosen as defined by X and Y; 

55 m is an integer of from zero to ten; 

n is an integer of from zero to ten; and 

p is an integer of from zero to three; 
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with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tertbutoxycarbonylaminopropyl)-L-tyrosine; and 
a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid. 

A compound of the structural formula 




and the pharmaceutical^ acceptable salts thereof, 
wherein 

R1 is 

a four to eight member heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms wherein said heteroatoms 
are N, O, or S and and wherein said heterocyclic ring is optionally substituted by hydrogen, C^io alkyl; 
or 

NR6R7 wherein R6 and R 7 are independently hydrogen, 

Ci_io alkoxycarbonyl or unsubstituted or substituted Ci_io alkyl wherein said substituent is 
Ci_ioalkoxy, 
Ci_io alkoxycarbonyl, 
aryl, 

C4-10 aralkyl, 
Ci_io alkaryl, 
carboxy, 
hydroxy or 
amino. 



NR 6 ^ N- — s/ 



R 6 R 7 N-C-; R fi CNR 6 - 



; or 



and further wherein said N can additionally be substituted to form a quaternary ammonium ion; 

R 2 and R3 are independently 
hydrogen or 
Ci_io alky*: or 
C4--10 aralkyl; 

R4 is 

hydrogen, 
Ci_io alkyl. 
C 4 _io aralkyl, 
arylcarbonyl, 
aralkylcarbonyl 
Ci_io alkylcarbonyl, 
Ci_io alkoxycarbonyl, 
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C^o aralkylcarbonyl, 
C4-10 aralkoxycarbonyl or 

and further wherein any of the substituents for R 4 may be substituted by one or more substituents 
from the group defined as R 6 in Claim 1 ; 

is 

hydrogen or 
Ci_ 10 alkyl; 

are independently 
O, 

S, SO 

S0 2 , 
aryl, 

-CH=CH-, 
oxo, 

0 0 

-C-NR 5 -, or -NR 6 -C- 
-NR6SO2-; -S0 2 NR6- 

unsubstituted or substituted Ci_ 15 straight or branched alkyl either substituted or unsubstituted with 
carboxy, 
hydroxy, 
Ci_io alkoxy, or 

a 4- to 6- membered heterocyclic ring containing 1, 2 or 3 heteroatoms chosen from N, O or S. 
Z is an optional substituent that, when present, is O, S0 2 , -NR6CO-; -CONR6; 

0 
-6- 



Ci_io straight or branched alkyl; 
m is an integer of from zero to six; 

n is an integer of from zero to six; and 

p is an integer of from zero to three; 

with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid. 



R11 



XandY 
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A compound of the structural formula 
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and the pharmaceutical^ acceptable salts thereof, 
wherein 



Ri is 

a five to six member heterocyclic ring containing 1 or 2 heteroatoms wherein said heteroatoms 
are N and wherein said heterocyclic ring is optionally substituted by C1-5 alkyl; or 



NR6R7 wherein R 6 and R 7 are independently hydrogen, 

unsubstituted or substituted C1-10 alkyl wherein said substituent is 
Ci_io alkoxycarbonyl, aryl, 
C-mo aralkyl, 



NR 



NR 

II ^ 11 NCCH 2 )n> 
R 6 R 7 N-C-; R 6 -C-NR 7 -; 



or 



and further wherein said N can additionally be substituted to form a quaternary ammonium ion; 
R 2 and R 3 are hydrogen; 



R4 is 

arylcarbonyl, 
C1-10 alkylcarbonyl, 
aralkylcarbonyl 
Ci_io alkoxycarbonyl, 
C4_io aralkylcarbonyl, 
C4_io aralkoxycarbonyl or 

and further wherein the substituents for R 4 may be unsubstituted by one or more substituents from 
the group defined as R 6 in Claim 1 ; 



RH is 

hydrogen or 
Omo alkyl; 

X and Y are independently 

O, S0 2 , aryl; NR6CO-; -CONR6«CH=CH-, 

unsubstituted or substituted Ci_ 15 straight or branched alkyl wherein said substituent is hydroxy, or 
a 4- to 6- membered heterocyclic ring containing 1 or 2 heteroatoms chosen from N, O or S; 

Z is an optional substituent that, when present, is O or 

C-i-10 straight or branched alkyl; 
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m is an integer of from zero to six; 

n is an integer of from zero to one; and 

p is an integer of from zero to one; 

with the exception of: 

N-tert-butoxycartx>nyi-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycart>onyi-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid. 

A compound of the structural formula 




H 

COOH 



and the pharmaceutical^ acceptable salts thereof, 
wherein 



R1 

NR6R7 

R4 



is 



XandY 



a six member saturated heterocyclic ring containing 1 or 2 heteroatoms wherein said heterocyclic 
atoms are N and wherein said heterocyclic ring is optionally substituted by C1-5 alkyl; or 

wherein R6 and R 7 are independently hydrogen or Ci_io alkyl; 



arylcarbonyl, 
Ci^oalkylcarbonyl, 
C 4 _ 10 aralkylcarbonyl 
C1-10 alkoxycarfoonyl, 
C4-10 aralkylcarbonyl or 
C4-10 aralkoxycarbonyl, 

and further wherein any of the substituents for R 4 may be substituted by one or more substituents 
from the group defined as R 6 in Claim 1 , 

are independently 
O, S0 2 , aryl, 



-NR°C- 



0 

-C-NR b - 



-CH=CH- or 

Ci.no straight or branched alkyl; 

is an optional substituent that, when present, is O or 
Ci_5 straight or branched alkyl; 
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m is an integer of from zero to six; 

n is one; and 

p is zero; 

with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
a-benzoylamino-4-{2-diethyiaminoethoxy)benzenepropanoic acid. 

A compound as claimed in Claim 1, selected from the group consisting of: 
2-S-(6-N-Benzyloxycarbonyiamino)-3-[4-(3-chloropropyloxy)phenyl] propionic acid; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(N p N,2 l 2-tetramethyl-1,3-propanediamino)propyloxyph acid; 
2-S-(N-Benzyioxycarbonylamino)-3-[4-(3-N-pyrolidinylpropyloxy)phenyl]propionic acid ; 
2-S-(N -Benzyloxycarbony lamino) -[4-(3- N-methy I- N-benzy laminopropy loxyphenyl)propionic acid ; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazinyl)butyloxypheny0propionic acid; 
2*S-(N-Benzyloxycarbonylamino)-3-[4-(1 ,1 ,4,4-tetramethylbutylamino)propyloxypheny0propionic acid; 
2-S-(N-Benzyloxycarbonyl)-3-[4-(4-methylpiperazin-1-yl)propyloxyphenyl]propanoicacid; 
2-(N-Benzyloxycarbonylamino)-3-[4-(5-bromopentyloxy)phenyl]propionic acid ; 
2-S-(N-Benzyloxycarbonylamino)-3[4-(4-piperazin-1-yl)pentyloxyphenyl]propionicacid; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(6-aminohexyloxyphenyl)]propionic acid hydrochloride; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(7-aminohepty!oxy)phenyl]propionic acid hydrochloride; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(8-aminooctyloxy)phenyl]propionic acid; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(5-aminopenty!oxy)phenyl]propionic acid hydrochloride; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinylbutyloxy)phenyl]propionic acid; 
2-S-Phenylcarbonylamino-3-[4-(6-aminohexyloxy)phenyl]propionicacid hydrochloride; 
2-S-Phenethylcarbonylamino-3-[4-(6-aminohexyloxy)phenyl]propanoic acid hydrochloride; 
2-S-(Phenylacetylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid; 
2-S-(2-Carboxy-3-phenylpropionylamino)-3-[4-(6-aminohexyloxy)phenyl]propionicacid; 
2-S-(Hexanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid Hydrochloride; 
2-S-(Naphthanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid; 
2-S-(Butanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid; 
2-S-(Heptanoylamino)-3-[4-(6-aminohexyIoxy)pheny0propionic acid hydrochloride ; 
2-(S)-(5-Phenylpentanoylamino)-3-[4-(6-t-butyloxycartonylaminohexyloxy)pheny0propioni acid; 
2-S-(5-Phenylpentanoylamino)-3-[4-(6-aminohexyloxy)phenyI]propionic acid hydrochloride; 
2-S-(3-Carboxypropanoyl)amino-3-[4-(6-aminohexyloxy)phenyl]propionic acid hydrochloride; 
2-S-(Acetylamino)-3-[4-(6-aminohexyloxy)phenyl]propionic acid hydrochloride; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinyl)but-2-enyloxyphenyl]propionic acid; 
2-S-(N4-Butyloxycarbon^amino)-3-[4-(4-hydroxybut-1-ynyl)phenyl]propionic acid; 
2-S-(N-t-Butyloxycarbonylamino)-3-[4-(4-hydroxybutyl)phenyl]propionic acid; 
2-S-(N-t-Butyloxycarbonylamino)-3-[4-(4-t-butylaminobutyl)phenyl]propionic acid; 
2-S-(Pentanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionic acid hydrochloride; 
2-S-(Hexanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionic acid; 
2-S-(5-Aminopentanoyl)amino-3-[4-(6-aminohexyloxy)phenyl)]propionic acid dihydrochloride; 
Methyl 2-S-(4-Carbomethoxybutanoyl)amino-3-[4-(N-t-butyloxycartonylaminohexyloxy)phenyGpropionate;and 
2-S-(4-Carboxybutanoylamino)-3-[4-(6-aminohexyloxy) phenyl]propionic acid. 
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The use of a compound for the manufacture of a medicament for blocking fibrinogen from acting at its receptor site 
in a mammal, said compound being of the formula 




I 



and the pharmaceutical^ acceptable salts thereof, wherein 
Ri is 

a four to eight member heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms wherein said heter- 
oatoms are N, O or S and wherein said heterocyclic ring is optionally substituted at any atom by 
H,R6orR7; 

NR 7 NR 6 NR 7 

R 6 -C-NR 6 - ; R 6 R 7 N-C- ; R 6 R 7 N-C-NH- ; 




NR6R7 wherein R6 and R 7 are independently hydrogen, 

C1-10 alkoxycarbonyl or unsubstituted or substituted C^o alkyl and cycloalkyl wherein said sub- 

stituents 

are 

C^o alkoxy, 
Ci_io alkoxyalkyl, 
Ci_io alkoxyalkyloxy, 
Cuw alkoxycarbonyl, 
Ci_io alkylcarbonyl, 
Co_6 alkylaminocarbonyl, 
Ci_-io aralkylcarbonyl, 
Ci_io alkylthiocarbonyl, 
C4_io aralkylthiocarbonyl, 
thiocarbonyl, 
Ci_io alkoxythiocarbonyl, 
aryl, 
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5 to 6 membered saturated heterocyclic rings of 1 , 2, 3 or 4 hetero atoms wherein said 
hetero atoms are taken from the group consisting of N t 0 and S ( 
Ci_4alkanoyiamino, 
Ci_e alkoxycarbonyl-Co-e alkylamino, 
Ci_io alkylsulfonylamino, 
C4_io aralkylsulfonylamino, 
C4-10 aralkyl, 
Ci_io alkaryl, 
Ci_io alkylthio, 
C4-10 aralkylthio, 
Ci-io alkylsulfinyl. 
C4-10 aralkylsulfinyl, 
Ci_ioalkylsulfonyl p 
C4_io aralkylsulfonyl, 
aminosulfonyl, 
Ci_io alkylaminosulfonyi, 
C4_io aralkylsulfonylamino, 
oxo, 
thio, 

unsubstituted or mono- or di-substituted 1-ethenyi, 2-ethenyl or 3-propenyl wherein said 
substituents are selected from the group consisting of hydrogen, Ci_io alkyl and C7-.10 
aralkyl, 
carboxy, 
hydroxy, 
amino, 

Ci_ 6 alkylamino, 
Ci_e dialkylamino, 

halogen, where halogen is defined as 
CI, F, Br, or l t 
nitro, or 
cyano, 

and further wherein said N can additionally be substituted to form a quaternary ammonium ion 
wherein said substituent is as previously defined for R6 and R 7 ; 

are independently 
hydrogen, 
aryl or 

unsubstituted or substituted Co^o a,k y' or cycloalkyl wherein said substituent is 
Ci_io alkoxyalkyl, 
aryl, 

a 4 to 8 membered heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms, wherein said 
hetero atoms are taken from the group consisting of N, O and S, 
C4-10 aralkyl, 
Ci_io alkaryl, 
carboxy, 

Ci_ioalkylcarbonyl, 
Ci_io alkylthiocarbonyl, 
C4_io aralkylcarbonyl, 
C4_io aralkylthiocarbonyl, 

alkoxycarbonyl, 
C4-10 aralkoxycarbonyl, 
Ci_e alkoxy, 
C4--I0 aralkoxy, 
Ci_e alkylamino, 
C 1_12 dialkylamino, 
Ci_6 alkanoylamino, 
C4_12 aralkanoylamino, 
C 4 _io aralkylamino; 
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is 



hydrogen, 
aryl, 

Ci_io alkyl or cycloalkyl 
C4_io aralkyl, 

arylcarbonyi, aminocarbonyl, 

Ci_io alkylcarbonyl, Ci_6alkylaminocarbonyl, 

Ci_io alkylthiocarbonyl, Ci^dialkylaminocarbonyl, 

Ci_io alkoxythiocarbonyl, arylCi-ealkylaminocarbonyl, 

Ci_io alkoxycarbonyl, 

C4_io aralkylcarbonyl, 

C4_io aralkoxycarbonyl, 

C1-10 carboxylalkyl and 



further wherein any of the substituterrts for R4 may be substituted by one or more substituents selected from the 
group as defined for R6, or an L- or D-amino acid joined by an amide linkage; 



a four to eight membered saturated or unsaturated heterocyclic ring containing 1 , 2, 3 or 4 hetero atoms 
wherein said hetero atoms are N, 0 or S or, 



wherein R» is 

hydroxy, 

C^io alkyloxy, 

C1-10 alkaryloxy, 

C4_io aralkyloxy, 

C4-10 aralkylcarbonyloxy, 

C1-10 alkoxyalkyloxy, 

Ci_io alkoxyalkylcarbonyloxy, 

Ci_io alkoxycarbonyloxyalkyl, 

Ci_io alkylcarbonyloxyalkyloxy, 

an L- or D-amino acid joined by an amide linkage, and wherein the carboxylic acid moiety of said amino 
acid is as the free acid or is estertf ied by C^alkyL 



is 



0 

-C-R b and 




S 



0 



If 

-p 



OR 9 ; or 



0 



-OR 9 



-P 



wherein R9 and R 10 are selected from the group consisting of 
hydrogen, Ci_ 10 alkyl and C 4 _!0 aralkyl; 



X and Y are optional substituents that, when present, are NRG, 



O. 
S. 

SO, 
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S0 2 , 

R 6 R 7 
-C=t-, 



-C=C-, 

0X0, 

10 aryl. 



thiono, 

unsubstituted or substituted Ci_i 5 alkyl or cycloalkyl wherein said substituents are independently I 
and R 7 , 



75 O 

t! 



o 

20 || 



25 

-NR6-S0 2 -, -S0 2 -NR6- ( or a 4- to 8- membered heterocyclic ring containing 1, 2, 3, or 4 heteroatoms 
wherein said atoms are N, O, or S and wherein said ring is independently substituted at any atom with R6; 

Z is an optional substituent that, when present, is independently chosen as defined by X and Y; 

30 

m is an integer of from zero to ten; 

n is an integer of from zero to ten; and 

35 p is an integer of from zero to three. 

7. The use of a compound as defined in claim 6 for the manufacture of a medicament for prevention or treatment of 
thrombus and embolus formation. 

40 8. The use of a compound as defined in claim 6 for the manufacture of a medicament for inhibiting aggregation of 
blood platelets. 

9. The use of a compound as defined in claim 6 together with an anti-coagulant agent for the manufacture of a med- 
icament for prevention or treatment of thrombus and embolus formation. 



45 

10. The use of a compound as defined in claim 6 together with an anti-coagulant agent for the manufacture of a med- 
icament for inhibiting aggregation of blood platelets. 

1 1 . The use of a compound as defined in claim 6 together with a thrombolytic agent for the manufacture of a medicament 
50 for prevention or treatment of thrombus and embolus formation. 

1 2. The use of a compound as defined in claim 6 together with a thrombolytic agent for the manufacture of a medicament 
for inhibiting aggregation of blood platelets. 

55 1 3. The use of a compound as defined in claim 6 together with a platelet anti-aggregation agent for the manufacture of 
a medicament for prevention or treatment of thrombus and embolus formation. 

14. The use of a compound as defined in claim 6 together with a platelet anti-aggregation agent for the manufacture of 
a medicament for inhibiting aggregation of blood platelets. 
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15. A pharmaceutical composition, comprising a compound as defined in claim 6, and a pharmaceutical^ acceptable 
carrier. 

1 6. A pharmaceutical composition comprising a compound as defined in Claim 6, a pharmaceutical^ acceptable carrier 
and a compound taken from the group consisting of thrombolytic agents, platelet anti-aggregation agents and anti- 
coagulant agents. 

17. The composition as claimed in Claim 15 or Claim 16, in which said pharmaceutical^ acceptable carrier consists of 
a sustained release pharmaceutical formulation. 

18. The compounds defined in Claim 6 for use in inhibiting the binding of fibrinogen to blood platelets, inhibiting the 
aggregation of blood platelets, treati ng thrombus formation or embolus formation, or preventing thrombus or embolus 
formation in a mammal. 

1 9. The compounds of Claim 5 for use in inhibiting the binding of fibrinogen to blood platelets, inhibiting the aggregation 
of blood platelets, treating of thrombus formation or embolus formation, or preventing thrombus or embolus formation 
in a mammal. 

20. A compound as claimed in Claim 1 of formula 

H 
I 

4 



R 1 - ( CH 2 ) m - C °2 H 




wherein 
m is 

a five or 6-membered heterocyclic ring wherein said heteroatom is N and wherein said heterocyclic ring 
is optionally substituted by hydrogen or Ci_s alkyl, or 

NR6R7 wherein R6 and R 7 are independently hydrogen, Ci_k) alkyl or C4_io arylalkyl; 
R4 is 

arylcarbonyl, 
Ci_io alkylcarbonyl, 
Ci_io alkoxycarbonyl, 
C4.10 aralkylcarbonyl, 

C4_io aralkoxycarbonyl wherein R 4 is unsubstituted or substituted with R6 as previously defined; 
2 is chosen from: O, -NR6CO-, -CONR6-, or CH 2 ; and 

m is an integer of from one to six; 

with the exception of: 

N-teri-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
a-ben2oylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid. 
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Claims for the following Contracting States : ES, GR 



1 . A process for the preparation of a compound of formula 



H 




-N-R 



C0 2 H 



or a pharmaceutical^ acceptable salt thereof wherein 



is 



a five or 6-membered heterocyclic ring wherein said heteroatom is N and wherein said heterocyclic ring 
is optionally substituted by hydrogen or Ci_s alkyl, or 

NR6R7 wherein R6 and R 7 are independently hydrogen, Ci.io alkyl or C4_io arylalkyl; 



arylcarbonyl, 
Ci_ioalkylcarbonyl, 
Ci_io alkoxycarbonyl, 
C4_io aralkylcarbonyl, 

C4_io aralkoxycarbonyl wherein R 4 is unsubstituted or substituted with R6 as previously defined; and 
m is an integer of from one to six; 

with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 
N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 
a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid; 
which comprises: 

reacting a compound of formula 



or a protected derivatives thereof, where Hal is a halogen atom, with a compound of formula R 1 -H; 
followed, where necessary, by the removal of any protecting group if present. 

2. A process as claimed in claim 1 which comprises: 



is 
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1) reacting a compound of formula 




or a protected derivative thereof, with a compound of formula Hal-(CH2) m -Hal, where Hal is a halogen atom, in 
the presence of a base; and 

2) reacting the product of step (1) with a compound of formula R 1 -H; followed, where necessary, by the removal 
of any protecting group if present. 

A process for the preparation of a compound of formula 



R n -CCH 2 ) m -o 




H 
I 



N-R 



C0 2 H 



or a pharmaceutical^ acceptable salt thereof wherein 
R1 is 

a five or 6-membered heterocyclic ring wherein said heteroatom is N and wherein said heterocyclic ring 
is optionally substituted by hydrogen or Ci_s alkyl, or 

NR6R7 wherein R6 and R 7 are independently hydrogen, Ci_io alkyl or C4_io arylakyl; 

R4 is 

arylcarbonyl, 
Ci_ioalkylcarbonyl, 
Ci_io alkoxycarbonyl, 
C 4 _ 10 aralkylcarbonyl. 

C4_io aralkoxycarbonyl wherein R 4 is unsubstituted or substituted with R6 as previously defined; and 
m is an integer of from one to six; 

with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 

N-tert-butoxycarbonyl-0-(3*aminopropyl)-L-tyrosine; 

N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine; and 

a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid; 

which comprises 

reacting a compound of formula 




or a protected derivative thereof, with a compound of formula R 1 -(CH2) m -Hal or a protected derivative thereof, where 
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Hal is a halogen atom, in the presence of a base; 

followed, where necessary, by the removal of any protecting group if present 



A process for the preparation of a compound of formula 



H 



I 




-N-R 4 



R 1 -(CH 2 ) m -o 



C0 2 H 



or a pharmaceutical^ acceptable salt thereof 
wherein 



is 



a five or 6-membered heterocyclic ring wherein said heteroatom is N and wherein said heterocyclic ring 
is optionally substituted by hydrogen or Ci_s alkyl, or 

NR6R7 wherein R6 and R 7 are independently hydrogen, Ci_io alkyl or C4-10 arylalkyl; 



arylcarbonyl, 
Ci_io alkylcarbonyl, 
Ci_io alkoxycarbonyl, 
C4-10 aralkylcarbonyl, 

C4_io aralkoxycarbonyl wherein R 4 is unsubstituted or substituted with R6 as previously defined; and 
m is an integer of from one to six; 

with the exception of: 

N-tert-butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosine; 

N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine; 

N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyi)-L-tyrosine; and 

a-benzoylamino-4-(2-diethylaminoethoxy)benzenepropanoic acid; 

which comprises: 

reacting a compound of formula 



or a protected derivative thereof, with a compound of formula R'C0 2 H or an activated acyl halide derivative thereof 
(where R' is aryl, Ci_i 0 alkyl, Ci_i 0 alkoxy, C 4 _ioaralkyl or C 4 _ioaralkoxy, each of which may be unsubstituted or 
substituted with R6 as previously defined); 

followed, where necessary, by the removal of any protecting group if present. 



is 
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5. 



A process as claimed in any one of claims 1 to 4 for the preparation of a compound of formula 



H 



H 



R 1 - 




wherein R 1 , R 4 and m are as defined in claim 1 ; 
or a pharmaceutical^ acceptable salt thereof. 

6. A process as claimed in any one of claims 1 to 4 for the preparation of a compound selected from the group consisting 
of: 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(3-N-pyrolidinylpropyloxy)phenyl]propionicacid ; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazinyl)butyloxyphenyl]propionic acid; 
2-S-(N-Benzyloxycarbonyl)-3-[4-(4-methylpiperazin-1-yl)propyloxyphenyl]propanoicacid; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazin-1-yl)pentyloxyphenyl]propionic acid; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinylbutyloxy)phenyl]propionic acid; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinyl)but-2-enyloxyphenyl]propionic acid; 
2-S-(Pentanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyI]propionic acid hydrochloride; 
2-S-(Hexanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionicacid; 
or a pharmaceutical^ acceptable salt thereof. 

Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Eine Verbindung der Formel 



R 




I 



und deren pharmazeutisch vertrSgliche Salze, wobei 
Ri 

ein vier- bis achtgliedriger heterocyclisher Ring, der 1, 2, 3 Oder 4 Heteroatome enthait, wobei die 
Heteroatome N, O oder S sind und wobei der heterocyclische Ring gegebenenfalls an jedem Atom 
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mit H, R 6 Oder R 7 substituiert ist; 




NR6R7 ist, wobei R6 und R 7 unabhangig voneinander Wasserstoff, 
Ci_io"Alkoxycarbonyl oder 

unsubstituiertes Oder substituiertes Ci_io-Alkyl und Cycloalkyl sind, wobei die Substituenten 
Ci_io-Alkoxy, 
Ci_io-Alkoxyalkyl, 
Ci_io-Alkoxyalkyloxy, 
C i_ 1 o- Alkoxycarbonyl , 
Ci_io-Alkylcarbonyl, 
Co_6 - Alkylaminocarbonyl, 
Ci_ 1 o-Aralkylcarbonyl i 
Ci_io-Alkylthiocarbonyl, 
C4_io-Aralkytthiocarbonyl, 
Thiocarbonyl, 
Ci_io-Alkoxythiocarbonyl, 

5-bis 6-gliedrige, gesattigte heterocyclische Ringe mit 1,2,3 oder 4 Heteroatomen, wobei die 
Heteroatome aus der Gruppe stammen, die aus N, O und S besteht, 
Ci^-Alkanoylamino t 
C^-Alkoxycarbonyl-Co-6-aIkyl amino. 
Ci_io-Alkylsulfonylamino, 
C4_io-Aralkylsulfonylamino, 
C4_ n o-Aral^l. 
Ci_io-Alkaryl, 
C^io-Alkylthio, 
C^io-Aralkylthio, 
Ci_ 1 o-Alkylsutfinyl, 
C4_io-Aralkylsulfinyl ( 
Ci_io-Alkylsulfonyl, 
C4_ 1 o-Aral kylsulf onyl , 
Aminosulfonyl, 
Ci_io-A!kylaminosulfonyl, 
C4_io-Aralkylsulfonylamino ( 
Oxo, 
Thio, 

unsubstituiertes oder mono- oder disubstituiertes 1-Ethenyl, 2-Ethenyl oder 3-Propenyl, wobei 
die Substituenten aus der Gruppe ausgewahlt sind, die aus Wasserstoff, C^o-Alky! und C 7 _i 0 -Ara!kyl 
besteht, 

Carboxy, 

Hydroxy, 

Amino, 

Ci-^-Alkylamino, 
Ci_6-Dialkylamino 

Halogen, wobei Halogen als CI, F, Br oder I definiert ist, 
Nitro oder 



91 



EP0 478 328 B1 



Cyano sind 

und weiterhin, wobei das N-Atom zusdtzlich unter Bildung eines quartaren Ammoniumions substituiert 
sein kann, wobei der Substituent wie vorstehend fur R6 und R 7 def iniert ist; 
R2 und R 3 unabhangig voneinander 
5 Wasserstoff, 
Aryl oder 

unsubstituiertes oder substituiertes Co-10-Alkyl oder Cycloalkyl sind, wobei der Substituent 
Ci_io-A1koxyalkyl, 
Aryl, 

10 ein 4- bis 8-gliedriger heterocyclischer Ring, der 1,2,3 oder 4 Heteroatome enthait, wobei die 

Heteroatome aus der Gruppe stammen, die aus N, O und S besteht, 
C4_io-Aralkyl, 
Ci-^-Alkaryl, 
Carboxy, 

15 Ci-io-Alkylcarbonyl, 

Ci_io-Alkylthiocarbonyl, 

C4_ 1 o-Aralkylcarbonyl, 

C 4 -io-Aralkylthiocarbonyl, 

Ci-e-Alkoxycarbonyi, 
20 C4_ io- Aral koxycarbonyl , 

Ci_6-Alkoxy, 

C4_io-Aralkoxy, 

Ci-6-Alkylamino, 

Ci_i2-Dialkylamino, 
25 Ci_6-Alkanoyiamino, 

C4-12-Aralkanoylamino, 

C4-io"Aralky!amino 

ist; 

R4 

30 Wasserstoff, 
Aryl, 

Ci_io-Alkyl oder Cycloalkyl 
C4_ 1 o-Aralkyl, 

Arylcarbonyl, Aminocarbonyi, 
35 Ci_io*Alkylcarbonyl, Ci-e-Alkylaminocarbonyl, 

C^no-Alkylthiocarbonyl, Ci^-Dialkylaminocarbonyl, 

Cvio-Alkoxythiocarbonyl, Aryl-Ci_6-alkylaminocarbonyl, 

C-Mo-Alkoxycarbonyl, 

C 4 _ 1 o*Aralkylcarbonyl l 
40 C4-io*Aralkoxycarbonyl, 

Ci.io-Carboxylalkyl ist und 

weiterhin, wobei jeder der Substituenten fflr R 4 durch einen oder mehrere Substituenten substituiert 
sein kann, die ausgewahlt sind aus der Gruppe, wie sie fur R6 definiert ist, oder durch eine L- oder D- 
Aminosaure, die durch eine Amidbindung angefOgt wird; 

45 R5 

ein vier- bis achtgliedriger gesattigter oder ungesattigter heterocyclischer Ring, der 1,2,3 oder 4 
Heteroatome enthait, wobei diese Heteroatome N t O oder S sind, oder 



0 

50 II 



55 



wobei R8 
Hydroxy, 
C-Mo-Alkyloxy, 



C-R 8 und 



S 

u , 
-C-R c 



,4 18 
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Ci_io-Alkaryloxy, 

C4-io-Aralkyloxy, 

C4_io-Aralkylcarbonyloxy, 

Ci_io-AIkoxyalkyloxy. 

Ci_io-Alkoxyalkylcarbony!oxy, 

Ci_io-Alkoxycarbonyloxyalkyl, 

Ci_io-Alkylcarbonyloxya!kyloxy ( 

eine durch eine Amidbindung angefugte L- Oder D-Aminosaure ist, und wobei der CarbonsSureanteil 
dieser AminosSure als die freie Saure vorliegt oder mit Ci^-Alkyl verestert ist, 



0 

n Q 
..P-OR 9 

0 
it 

-P-0R 9 
10 



4: 



oder 



ist, wobei R 9 und R 10 ausgewahlt sind aus der Gruppe, die aus 

Wasserstoff, C^o-Alky! und C 4 _io-Aralkyl besteht; 

wahlweise Substituenten sind, die, wenn vorhanden, 

NR6, 

O, 

s. 

so, 

so 2 , 

R 6 R 7 
-C=fc~ , 



-CH=CH-, 
Oxo, 
Aryl, 
Thiono, 

unsubstituiertes oder substituiertes C^s-Alky! oder Cycloalkyl, wobei die Substituenten unabhangig 
voneinander R6 und R 7 sind, 



O 
II 




-NRe-SOr. -S0 2 -NR6- oder 

ein 4- bis 8-gliedriger heterocydischer Ring sind, der 1, 2, 3 oder 4 Heteroatome enthait, wobei diese 
Atome N, O oder S sind und wobei dieser Ring an jedem beliebigen Atom unabhangig voneinander 
mit R6 substituiert ist; 

ein wahlweiser Substituent ist. der, wenn vorhanden, unabhangig aus der Gruppe ausgewahit ist, wie 

sie fur X und Y definiert ist; 

eine ganze Zahl von null bis zehn ist; 

eine ganze Zahl von null bis zehn ist; und 
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p eine ganze Zahl von null bis drei ist; 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
a-Benzoylamino-4-(2-diethylaminoethoxy)ben2olpropionsaure. 

Eine Verbindung der Strukturformel 




und deren pharmazeutisch vertrSgliche Salze, wobei 

R 1 ein vier- bis achtgliedriger heterocyclischer Ring, der 1 , 2, 3 oder 4 Heteroatome enthait, wobei diese 

Heteroatome N, O oder S sind und wobei der heterocyclische Ring gegebenenfalls mit Wasserstoff. 
Ci_io-Alkyl substituiert ist; 
oder 

NR6R7, wobei R6 und R 7 unabhflngig voneinander 
Wasserstoff, 

Ci_io-Alkoxycarbonyl oder 

unsubstituiertes oder substituiertes C^o-Alkyl sind, wobei dieser Substituent 
Ci_io-Alkoxy, 
Ci_io-Alkoxycarbonyl, 
Aryl, 

C 4 _io-Aralkyl, 
Ci_io-Alkaryl, 
Carboxy, 
Hydroxy oder 
Amino ist, 



R 6 R 7 N-C-; 



NR 
II 



NR 7 



r 6 cnr 6 -; 




oder 



R 



ist und weiterhin, wobei das N-Atom zusdtzlich unter Bildung eines quartSren Ammoniumions substi- 
tuiert sein kann; 
R 2 und R3 unabhSngig voneinander 
Wasserstoff oder 
Ci_io-Alkyl oder 
C4_io-Aralkyl sind; 

R4 

Wasserstoff, 

d-io-Alkyl, 

C4_io-Aralkyl ( 

Arylcarbonyl, 

Aralkylcarbonyl, 
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Ci_io-Alkylcarbonyl, 
Ci_io-Alkoxycarbonyl, 
C 4 _io-Aralkylcarbonyl ( 
C4_io-Aralkoxycarbonyl 

ist und weiterhin, wobei jeder der Substituenten f Qr R 4 durch einen Oder mehrere Substituenten aus 
der Gruppe substituiert sein kann, wie sie als R 6 in Anspruch 1 definiert ist; 

Wasserstoff oder 
Ci-io-Alkyl ist; 
unabhSngig voneinander 
O, 

S.SO 

so 2 . 

Aryl, 

-CH=CH- P 
Oxo, 



-C-NR 6 - oder -NR 6 -C- 



-NR6SO2- -S0 2 NR6- , 

unsubstituiertes oder substituiertes, gerades oder verzweigtes Ci_is-Alkyl sind, das entweder substi- 
tuiert oder unsubstituiert ist mit 
Carboxy, 
Hydroxy, 

C-i.-io-Alkoxy oder 

einem 4- bis 6-gliedrigen heterocyclischen Ring mit 1 , 2 oder 3 Heteroatomen, die ausgewahlt 
sind aus N, O oder S, 
Z ein wahlweiser Substituent ist, der, wenn vorhanden, 

O, S0 2 , -NR6C0-; -C0NR6; 

0 



RH 

XundY 



gerades Oder verzweigtes Ci.^-Alkyl ist; 
m eine ganze Zah! von null bis sechs ist; 

n eine ganze Zahl von null bis sechs ist; und 

p eine ganze Zahl von null bis drei ist; 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyi-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
a-Benzoylamino-4-(2-diethylaminoethoxy)benzolpropionsaure. 
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und deren pharmazeutisch vertrdgliche Salze, wobei 



R 1 ein furtf- bis sechsgliedriger heterocyclisher Ring, der 1 oder 2 Heteroatome enth&lt, wobei 

die Heteroatome N sind und wobei der heterocyclische Ring gegebenfalls mit Ci_5-Alkyl substituiert 
ist; oder 

NR6R 7 , wobei R6 und R 7 unabhSngig voneinander 
Wasserstoff, 

unsubstituiertes oder substituiertes Ci_io-Alky] sind, wobei der Substituent 
C^o-Alkoxycarbonyl, 
Aryl, 

Ci_io-Aralkyl ist, 



nr" nh 7 /— \ jS-v 



ist und weiterhin, wobei das N-Atom zusStzlich unter Bildung eines quartdren Ammoniumions sub- 
stituiert sein kann; 
R2undR3 Wasserstoff sind; 

R4 

Arylcarbonyl, 

Ci-io-Alkylcarbonyl, 

Aralkylcarbonyl, 

Ci_io"Alkoxycarbonyl, 

C4_ 1 o-Aralkylcarbonyl, 

C4_io-Aralkoxycarbonyl ist 

und weiterhin, wobei die Substituenten for R 4 durch einen oder mehrere Substrtuenten aus der 
Gruppe substituiert sein k6nnen, wie sie als R 6 in Anspruch 1 definiert ist; 

R11 

Wasserstoff oder 
Ci_io-Alkyl ist; 
X und Y unabhfingig voneinander 

O, SO2. Aryl; NR6CO-; -CONR6- 
-CH=CH-, 

unsubstituiertes oder substituiertes, gerades oder verzweigtes Ci_i 5 -Alkyl, wobei der Substituent 
Hydroxy ist, oder 

ein 4- bis 6-gliedriger heterocyclisher Ring sind, der 1 oder 2 Heteroatome enthait, ausgewahlt aus 
N, O oder S; 

Z ein wahlweiser Substituent ist, der, wenn vorhanden, 

Ooder 

gerades oder verzweigtes Ci_io-Alkyl ist; 
m eine ganze Zahl von null bis sechs ist; 
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n eine ganze Zahl von null bis eins ist; und 

p eine ganze Zahl von null bis eins ist; 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
a-Benzoylamino-4-(2-diethylaminoethoxy)benzolpropionsaure. 



Eine Verbindung der Strukturformel 



H 
H I 



(CH 2 )p 



R COOH 



und deren pharmazeutisch vertrdgliche Salze, wobei 

Ri ein sechsgliedriger gesattigter heterocyclischer Ring, der 1 oder 2 Heteroatome enthait. wobei die Het- 

eroatome N sind und wobei der heterocyclische Ring gegebenfalls mit Ci_ 5 -Alky1 substituiert ist; oder 
NR6R7 ist, wobei R6 und R 7 unabhangig voneinander 
Wasserstoff oder 
Ci_io-Alkyl sind; 

R4 

Arylcarbonyl, 
Ci_io-Alkylcarbonyl, 
C^^-Arakylcarbonyl, 
Ci.^-Alkoxycarbonyl, 
C 4 _ 10 -Aralkylcarbonyl oder 
C 4 _io-Aralkoxycarbonyl ist 

und weiterhin, wobei jeder der Substituenten fur R 4 durch einen oder mehrere Substituenten substituiert 
sein kann, die ausgewShlt sind aus der Gruppe, wie sie als R 6 in Anspruch 1 def iniert ist, 
X und Y unabhfingig voneinander 
O, S0 2 . Aryl, 



0 0 
-NR 6 <!- B -C-NR*- 



-CH=CH- oder 

gerades oder verzweigtes Ci_io-Alkyl sind; 
Z ein wahlweiser Substituent ist, der, wenn vorhanden, 

Ooder 

gerades oder verzweigtes Ci_s-Alkyl ist; 
m eine ganze Zahl von null bis sechs ist; 

n eins ist; und 

p null ist; 



mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
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N-tert.-Butoxycarbonyl-OK3-tert.-butoxycait»onylaminopropyl)-L-tyrosin und 
a-Benzoylamin-4-(2-diethylaminoethyoxy)benzolpropionsaure. 

Eine Verbindung, wie in Anspruch 1 beansprucht, ausgewahlt ausder Gruppe, bestehend aus: 
2-S-(6-N-Benzyloxycarbonylamino)-3-[4-(3<hloropropy!oxy)phenyI]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(N, N, 2, 2-tetramethyl-1 ,3-propandiamino)propyloxyphenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(3-N-pyrrolidinylpropyloxyl)phenyl]pr^ 

2-S-(N-Benzyloxycarbonylamino)-[4-(3^ 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazinyl)butyloxyphenyl]propion 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(1, 1, 4, 4-tetramethylbutylamino)propyloxyphenyl]propions§ure; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-methylpiperazin-1-yl)propyloxypheny^ 
2-S-(N-Benzyloxycarbonylamino-3-[4-(5-bromperrtyloxy)phenyl]propionsaure; 
2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazin^ 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(6-aminohexyloxyphenyl)]propionsaurehydrochlorid; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(7-aminoheptyloxy)-phenyI]propionsaurehydrochlorid; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(8-aminooctyloxy)-phenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(5-aminopentyloxy)-phenyl]propionsaurehydrochlorid; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinylbutyloxy)phenyl]propionsSure; 

2-S-Phenylcarbonylamino-3-[4-(6-aminohexyloxy)phenyl]prc5pionsaurehydrochlorid; 

2-S-Phenethylcarbonylamino-3-[4-(6-aminohexyloxy)pheny[]propionsaurehydrochlorid; 

2-S-(Phenylacetylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaure; 

2-S-(2-Carboxy-3-phenylpropionylamino)-3-[4-(6-aminohexyloxy)phenyI]propion 

2-S-(Hexanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaurehydrochlorid; 

2-S-(Naphtanoylamino)-3-[4-(6-aminohexyloxyphenyl]propionsaure; 

2-S-(Butanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propions§ure; 

2-S-(Heptanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaurehydrochlorid; 

2-(S)-(5-Phenylpentanoylamino)-3-[4-(6-t^utyloxycarbonylaminohexyloxy)p 

2-S-(5-Phenylpentanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaurehydrochlorid; 

2-S-(3-Carboxypropanoyl)amino-3-[4-(6-aminohexyloxy)phenyI]propionsaurehydroch 

2-S-(Acetylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaurehydrochlorid; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperinidy^ 

2-S-(N-t-Butyloxycarbonylamino)-3-[4-(4-hydroxybut-1-inyl)phenyI]propionsaure; 

2-S-(N-t-Butyloxycarbonyiamino)-3-[4-(4-hydroxybutyl)phenyl]propionsaure; 

2-S-(N-t-Butyloxycarbonyfamino)-3-[4-(4-t-buty^ 

2-S-(Pentanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyI]propionsdurehydrochlorid; 
2-S-(Hexanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionsaure; 
2-S-(5-Aminopentanoyl)amino-3-[4-(6-aminohexyloxy)phenyl]propionsauredihydrochlorid; 
Methyl-2-S-(4-carbomethoxybutanoyl)amino-3-[4-(N-t-butyloxycarbonylaminohexyloxy und 
2-S-(4-Carfcoxybutanoylamino)-3-[4-(6-aminohexyloxy)phenyl]propionsaure. 

Die Verwendung einer Verbindung fur die Herstellung eines Medikamentes zur Blockierung der Wirkung von Fibrin- 
ogen an seiner Rezeptorstelle in einem Sauger, wobei diese Verbindung die Formel 




I 

besitzt, und deren pharmazeutisch vertragliche Satze, 
wobei 
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ein vier- bis achtgliedriger heterocyclisher Ring, der 1, 2, 3 Oder 4 Heteroatome enthalt, wobei die 
Heteroatome N, O Oder S sind und wobei der heterocyclische Ring gegebenfalls an jedem Atom mit 
H, R6 oder R? substituiert ist; 



NR' 
R 6 -C-NR 6 -; 



NR 6 
W 




NR' 



R 6 R 7 N-C-; R 6 R 7 N-C-NH-; 



oder 




NR6R7 ist, wobei R6 und R 7 unabhangig voneinander Wasserstoff, 

C-Mo-Alkoxycarbonyl oder unsubstituiertes oder substituiertes Ci_io-A!kyl und Cycloalkyl sind, wobei 
die Substituenten 

Ci_io-Alkoxy, 

Ci_io-Alkoxyalkyt, 

Ci_io-Alkoxyalkyloxy, 

Ci_io-Alkoxycarbonyl, 

Ci_io-Alkylcarbonyl, 

Co-e-Alkylaminocarbonyl, 

Ci_io-Aralkylcarbonyl, 

Ci_io-Alkylthiocarbonyl, 

C4_io-Aralkylthiocarbonyl ( 

Thiocarbonyl, 

Ci_io-Alkoxythiocarbonyl, 

Aryl, 

5- bis 6-gliedrige. gesfittigte heterocyclische Ringe, die 1 , 2, 3 oder 4 Heteroatome enthalten, 
wobei die Heteroatome aus der Gruppe stammen, die aus N, O und S besteht, 
Ci-4-Alkanoylamino, 
Ci_e-Alkoxycarbonyl-Co-6-alkyl amino, 
Ci_io-Alkylsulfonylamino, 
C4_io*Aralkylsulfonylamino, 
C^^-Aralkyl, 
Ci_io-Aikaryl, 
C^o-Alkylthio, 
C4-io-Aralkylthio, 
Ci_io"Alkylsutfinyl, 
C4_io-AralkylsutfinyI, 
Ci.io-Alkylsutfonyl, 
C4_io-Aralkylsulfonyl, 
Aminosulfonyl, 
Ci-^-Alkylaminosulfonyl, 
C4_io-Aralkylsulfonylamino, 
Oxo, 
Thio, 

unsubstituiertes oder mono- oder disubstituiertes 1-Ethenyl, 2-Ethenyl oder 3- 

Propenyl, wobei die Substituenten aus der Gruppe ausgewahlt sind, die aus 

Wasserstoff, C^o-Alkyl und C7_io-Aralkyl besteht, 

Carboxy, 

Hydroxy, 

Amino, 

Ci_6-Alkylamino, 
Ci-e-Dialkylamino 
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Halogen, wobei Halogen als CI, F, Br oder I def iniert ist, 
Nitro oder 
Cyano sind 

und weiterhin, wobei das N-Atom zus&tzlich unter Bildung eines quart&ren Ammoniumions substituiert 

sein kann, wobei der Substituent wie vorstehend fur Ft 6 und R 7 def iniert ist; 

unabhdngig voneinander 

Wasserstoff, 

Aryl oder 

unsubstituiertes oder substituiertes Co-10-Alkyl oder Cycloalkyl sind, wobei der Substituent 
C-i.-io-Alkoxyalkyl, 
Aryl, 

ein 4- bis 8-gliedriger heterocyclischer Ring, der 1,2,3 oder 4 Heteroatome enthait, wobei die 
Heteroatome aus der Gruppe stammen, die aus N, O und S besteht, 
C4_io-Aralkyl, 
Ci-io-Alkaryl, 
Carboxy, 

Ci_io-Alkylcarbonyl, 

C-i.-io-Alkylthiocarbonyl, 

C^io-Aralkylcarbonyl, 

C4_io*Aralkylthiocarbonyl, 

C^-Alkoxycarbonyl, 

C4_io-Aralkoxycarbonyl, 

Ci^e-Alkoxy, 

C4_io-Aralkoxy, 

Ci_6-Alkylamino, 

Ci_i2-Dialkylamino t 

C^-Alkanoyl amino, 

C 4 _ 12 -Aralkanoylamino, 

C4_io-Aralkylamino ist; 

Wasserstoff, 
Aryl, 

Ci_io-Alkyl oder Cycloalkyl, 
C 4 _ 1 o-Aralkyl, 

Arylcarbonyl, Aminocarbonyl, 

C i_ 1 o- Al kylcarbonyl , C i_ 6 - Al kylaminocarbonyl, 

Ci_io-Alkylthiocarbonyl, Ci-$-Dialkylaminocarbonyl, 

Cvio-Alkoxythiocarbonyl, Aryl-Ci_6-alkylaminocarbonyl, 

Ci_io-Alkoxycarbonyl, 

C4_io-Aralkylcarbonyl, 

C4_io-Aralkoxycarbonyl, 

Ci_io-Carboxylalkyl ist und 

weiterhin, wobei jeder der Substituenten fur R 4 mit einem oder mehreren Substituenten substituiert 
sein kann, die ausgewahlt sind aus der Gruppe, wie sie fur R 6 def iniert ist, oder durch eine L- oder D- 
Aminosaure, die durch eine Amidbindung angefugt wird; 

ein vier- bis achtgliedriger gesattigter oder ungesattigter heterocyclischer Ring, der 1, 2, 3 oder 4 
Heteroatome enthait, wobei diese Heteroatome N, O oder S sind, oder 

0 

-C-?v° und 
S 

u ft 

wobei R 8 
Hydroxy, 
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Ci_io-Alkyloxy ( 

Ci_io-Alkaryloxy, 

C4_io-Aralkyloxy, 

C^crAralkylcarbonyloxy, 

Ci_io-AIkoxyalkyloxy, 

Ci_io-AIkoxyalkylcarbonyloxy p 

Ci_io-AIkoxycarbonyloxyalkyl, 

Ci_io-Alkylcarbonyloxyakyloxy, 

eine durch eine Amidbindung angefugte L- oder D-AminosSure ist und wobei der CarbonsSureanteil 
dieser AminosSure als die freie Saure vorliegt oder mit Ci_e-AIkyl verestert ist, 

0 

-P-OR 9 
0 

-P-OR 9 

ist, wobei R 9 und R 10 ausgewahlt sind aus der Gruppe, die aus 

Wasserstotf, Ci_i<j-Alkyl und C4_io-Aralkyl besteht; 

wahlweise Substituenten sind, die, wenn vorhanden, 

O. 

S. 

SO. 

S0 2 , 

R 6 R 7 

-U- ■ 



-c=c- , 

Oxo, 
Aryl, 
Thiono, 

unsubstituiertes oder substituiertes Ci_is-Alkyl oder Cycloalkyl, wobei die Substituenten unabhangig 
voneinander R6 und R 7 sind, 



O 
It 




-NR6-SO r , -S0 2 -NR6- oder 

ein 4- bis 8-gliedriger heterocyclischer Ring sind, der 1, 2, 3 oder 4 Heteroatome enthalt, wobei die 
Atome N, 0 oder S sind und wobei der Ring an jedem beliebigen Atom unabhangig voneinander mit 
R6 substituiert ist; 

ein wahlweiser Substituent ist, der, wenn vorhanden, unabhangig aus der Gruppe ausgewahlt ist, wie 

sie fur X und Y definiert ist; 

eine ganze Zahl von null bis zehn ist; 

eine ganze Zahl von null bis zehn ist; und 

eine ganze Zahl von null bis drei ist. 
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7. Die Verwendung einer wie in Anspruch 6 definierten Verbindung fur die Herstellung eines Medikamentes zur Vor- 
beugung oder Behandlung von Thrombus- und Embolusbildung. 

8. Die Verwendung einer wie in Anspruch 6 definierten Verbindung for die Herstellung eines Medikamentes zur Hem- 
mung der Aggregation von Blutpiattchen. 

9. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Antikoagulans fQr die Her- 
stellung eines Medikamentes zur Vorbeugung oder Behandlung von Thrombus- und Embolusbildung. 

10. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Antikoagulans fur die Her- 
stellung eines Medikamentes zur Hemmung der Aggregation von Blutpiattchen. 

11. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Thrombolytikum fur die Her- 
stellung eines Medikamentes zur Vorbeugung oder Behandlung von Thrombus- und Embolusbildung. 

1 2. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Thrombolytikum fur die Her- 
stellung eines Medikamentes zur Hemmung der Aggregation von Blutpiattchen. 

13. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Mittel gegen die Piattchen- 
aggregation fur die Herstellung eines Medikamentes zur Vorbeugung oder Behandlung von Thrombus- und Embo- 
lusbildung. 

14. Die Verwendung einer wie in Anspruch 6 definierten Verbindung zusammen mit einem Mittel gegen die Piattehen- 
aggregation fur die Herstellung eines Medikamentes zur Hemmung der Aggregation von Blutpiattchen. 

15. Eine pharmazeutische Zusammensetzung, umfassend eine Verbindung, wie sie in Anspruch 6 definiert ist, und 
einen pharmazeutisch vertraglichen Trager. 

16. Eine pharmazeutische Zusammensetzung, umfassend eine Verbindung, wie sie in Anspruch 6 definiert ist, einen 
pharmazeutisch vertraglichen Trager und eine Verbindung aus der Gruppe, die aus Thrombolytika, Mitteln gegen 
die Piattchenaggregation und Antikoagulantien besteht. 

1 7. Die Zusammensetzung, wie in Anspruch 1 5 oder Anspruch 1 6 beansprucht, bei der der pharmazeutisch vertragliche 
Trager aus einer pharmazeutischen Formulierung mit verzOgerter Freisetzung besteht. 

18. Die in Anspruch 6 definierten Verbindungen zur Verwendung bei der Hemmung der Bindung von Fibrinogen an 
Blutpiattchen, der Hemmung der Aggregation von Blutpiattchen, der Behandlung von Thrombusbildung oder Errtoo- 
lusbildung oder der Vorbeugung von Thrombus- oder Embolusbildung bei einem Sauger. 

1 9. Die Verbindungen nach Anspruch 5 zur Verwendung bei der Hemmung der Bindung von Fibrinogen an Blutpiattchen, 
der Hemmung der Aggregation von Blattpiattchen, der Behandlung von Thrombusbildung oder Embolusbildung 
oder der Vorbeugung von Thrombus- oder Embolusbildung bei einem Sauger. 



20. Eine Verbindung, wie in Anspruch 1 beansprucht, der Formel 




H 
i 

■N-R 4 



R'-CCH^-z^^ C0 2 H 



wobei 



R1 etn funf- oder 6-gliedriger heterocyclischer Ring, wobei das Heteroatom N ist und wobei der heterocy- 

clische Ring gegebenenfalls mit Wasserstoff oder Ci_s-Alkyl substituiert ist, oder NR 6 R 7 ist, wobei R6 
und R 7 unabhangig voneinander 
Wasserstoff, Ci-nj-Alkyl oder C^o-Arylalkyl sind; 



102 



EP 0 478 328 B1 

R 4 Arylcarbonyl, 

Ci_io-Alkylcarbonyl, 

C^io-Alkoxycarbonyi, 

C^o-Aralkylcarbonyl, 

C4_io-Aralkoxycarbonyl ist, wobei R 4 unsubstituiert Oder mit R6 wie vorstehend def iniert. substituiert ist; 
Z ausgewahlt ist aus: 

O. -NR6C0-, -C0NR6- oder CH 2 ; und 
m eine ganze Zahl von eins bis sechs ist; 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-biJtoxycart)onylaminopropyl)-L-tyrosin und 
a-Ben2oylamino-4-(2-diethylaminoethoxy)ben20lpropionsaure. 

Patentanspruche fur folgende Vertragsstaaten : ES, GR 

1 . Ein Verfahren zur Herstellung einer Verbindung der Formel 

H 
i 

■N- R 4 




R^CCH,)^©^^ C0 2 H 



oder eines pharmazeutisch vertraglichen Salzes davon, wobei 
R1 

ein funf- oder 6-gliedriger heterocyclischer Ring, wobei das Heteroatom N ist und wobei der heterocy- 
clische Ring gegebenenfalls mit Wasserstoff oder Ci_5-Alkyl substituiert ist, oder NR6R 7 ist, wobei R6 
und R 7 unabhangig voneinander 
Wasserstoff, Ci_io-Alkyl oder C^o-Arylalkyl sind; 

R 4 

Arylcarbonyl, 

C i_ io- Alkylcarbonyl , 

C i_ 1 o"Alkoxycarbonyl, 

C^o-Aralkylcarbonyl, 

C^-jo-Aralkoxycarbonyl, ist, wobei R 4 unsubstituiert oder mit R6, wie vorstehend definiert, substituiert 
ist; und 

m eine ganze Zahl von eins bis sechs ist; 



mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthaIimidopropyl)-L-tyrosin; 
N-tert. - Butoxycarbonyl-0-(3-aminopropyl) -L-tyrosin ; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
a-Benzoylamino-4-(2-diethylaminoethoxy)benzolpropionsaure; 
umfassend: 

Umsetzen einer Verbindung der Formel 
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oder eines ihrer geschutzten Derivate, wobei Hal ein Halogenatom ist ( mit einer Verbindung der Formel R 1 -H; 
gefolgt von, wenn nCtig, der Entfernung jeder Schutzgruppe, falls eine solche vorhanden ist. 

2. Ein Verfahren, wie in Anspruch 1 beansprucht, das umfaBt: 

5 

1) Umsetzen einer Verbindung der Formel 



10 



HO 



fr"r NHR 

COOH 



15 



oder eines ihrer geschutzten Derivate mit einer Verbindung der Formel Hal-(CH2) m -Hal, wobei Hal ein Halo- 
genatom ist, in Gegenwart einer Base; und 

2) Umsetzen des Produktes aus Schritt 1) mit einer Verbindung der Formel R 1 -H; gefolgt von, wenn nfitig, der 
Entfernung jeder Schutzgruppe, falls eine solche vorhanden ist. 



20 3. Ein Verfahren zur Herstellung einer Verbindung der Formel 



25 




H 
i 

N- 
C0 2 H 



30 oder eines pharmazeutisch vertrdglichen Salzes davon, wobei 
R1 

ein funf- oder 6-gliedriger heterocyclischer Ring, wobei das Heteroatom N ist und wobei der heterocy- 
clische Ring gegebenenfalls mit Wasserstoff oder Ci_5-Alkyl substituiert ist, oder NR6R7jst, wobei R6 
35 und R 7 unabhSngig voneinander 

Wasserstoff. Ci_-io-Alkyl oder C4-io-Arylalkyl sind; 

R4 

Arylcarbonyl, 
Ci_io-Alkylcarbonyl, 
40 Ci_io-Alkoxycarbonyl, 
C4_io-Aralkylcarbonyl, 

C4_io~Aralkoxycarbonyl ist, wobei R 4 unsubstituiert oder mit R 6 , wie vorstehend definiert, substituiert ist; 
und 

m eine ganze Zdhl von eins bis sechs ist; 

45 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
so a-Benzoylamino-4-(2-diethylaminoethoxy)benzolpropionsaure; 
umfassend: 

Umsetzen einer Verbindung der Formel 
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Oder eines ihrer geschutzten Derivate mit einer Verbindung der Formel R 1 -(CH^-Hal Oder einem ihrer geschutzten 
Derivate, wobei Hal ein Halogenatom ist, in Gegenwart einer Base; gefolgt von, wenn ndtig, der Entfernung jeder 
Schutzgruppe, falls eine solche vorhanden ist. 

Ein Verfahren zur Herstellung einer Verbindung der Formel 



ein funf- oder 6-gliedriger heterocyclischer Ring, wobei das Heteroatom N ist und wobei der heterocy- 
clische Ring gegebenenfalls mit Wasserstoff oder Ci^-Alkyl substituiert ist, oder NR6R7 ist, wobei R6 
und R 7 unabhangig voneinander 
Wasserstoff, Ci_io-Alkyl oder C 4 _io-Arylalkyl sind; 



Arylcarbonyl, 
d.-io-Alkylcarbonyl, 
Ci_io-Alkoxycarbony1 ( 
C4_io-Aralkylcarbonyl, 

C^o-Aralkoxycarbonyl, ist, wobei R 4 unsubstituiert oder mit R6 wie vorstehend definiert, substituiert 
ist; und 

m eine ganze Zahl von eins bis sechs ist; 

mit der Ausnahme von: 

N-tert.-Butoxycarbonyl-0-(3-phthalimidopropyi)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-aminopropyl)-L-tyrosin; 
N-tert.-Butoxycarbonyl-0-(3-tert.-butoxycarbonylaminopropyl)-L-tyrosin und 
a-Benzoylamino-4-(2-diethy!aminoethoxy)benzoIpropionsaure; 
umfassend: 

Umsetzen einer Verbindung der Formel 



oder eines ihrer geschutzten Derivate mit einer Verbindung der Formel R'C0 2 H oder einem ihrer aktivierten Acyl- 
halogenid-Derivate (wobei R' Aryl, Ci_io-Akyl, C^^-AIkoxy, C 4 _ 10 *Aralkyl oder C 4 _io-Aralkoxy ist, vondenenjedes 
unsubstituiert oder mit R6, wie vorstehend definiert, substituiert sein kann); 
gefolgt von, wenn nfltig, der Entfernung jeder Schutzgruppe, falls eine solche vorhanden ist 



H 




oder eines pharmazeutisch vertrSglichen Salzes davon, wobei 
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5. Ein wie in irgendeinem der Anspruche 1 bis 4 beanspruchtes Verfahren fur die Herstellung einer Verbindung der 
Formel 



H 

H i 




wobei R 1 , R 4 und m wie in Anspruch 1 definiert sind, Oder eines pharmazeutisch vertrdglichen Salzes davon. 

6. Ein wie in irgendeinem der Anspruche 1 bis 4 beanspruchtes Verfahren fur die Herstellung einer Verbindung, die 
ausgewShlt ist aus der Gruppe, bestehend aus: 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(3*N-pyrro!idinylpropyloxy)phenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazinyl)butyloxyphenyI]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-methpiperazin-1-yl)propyloxyphenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperazin-1-yl)pentyloxyphenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinylbutyloxy)phenyl]propionsaure; 

2-S-(N-Benzyloxycarbonylamino)-3-[4-(4-piperidinyl)but-2-enyloxyphenyl]propionsaure; 

2-S-(Pentanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionsaurehydrochlorid; 

2-S-(Hexanoylamino)-3-[4-(4-piperidin-4-ylbutyloxy)phenyl]propionsaure; 

oder eines pharmazeutisch vertrSglichen Salzes davon. 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Compose de formule : 




I 



et ses sels acceptables en pharmacie, 
formule dans laquelle : 

R 1 est : 

un noyau h6t6rocyclique & 4 & 8 chaTnons, contenant 1 , 2, 3 ou 4 h6t6roatomes, ces h6t6roatomes 
6tant N, O ou S, et ledit noyau h6t£rocyclique 6tant 6ventuellement substituS, au niveau de Tun quel- 
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conque de ses atomes, par H. R6 ou R 7 ; 

NR 7 NR 6 NR 7 

R6-C-NR 6 ; R 6 R 7 N-C- ; R 6 R 7 N-C-NH- ; 

R 6 

I 



10 




15 

NR6R7, ou R6 et R 7 sont ind6pendamment : 

I'hydrogSne, un groupe (alcoxy en CrCio) carbonyle ou un groupe cycloalkyle ou alkyle en CrCio 
6ventuellement substitu£, lesdits substituants §tant : 

20 des radicaux alcoxy en C r Cio, alcoxyalkyle en C1-C10, alcoxyalkyloxy en CrC^, alcoxycarbonyle en 

CrCio, alkylcarbonyle en Ci_io, alkylaminocarbonyle en Co-Ce, aralkylcarbonyle en C1-C10, alkylthi- 
ocarbonyle en C1-C10, aralkylthiocarbonyle en C 4 _io, thiocarbonyle, alcoxylhiocarbonyle en C^io, 
aryle, des noyaux h6t6rocycliques satur6s k 5 ou 6 chaTnons comprenant 1, 2, 3 ou 4 h6t6roatomes, 
lesdits h6t6roatomes 6tant choisis dans I'ensemble constitu6 par N, O et S, des radicaux alcanoylamino 

25 en Ci-C 4l (alcoxycarbonyl en C^CeJ-Calkylamino en Co-C 6 ), alkylsulfonylamino en Ci_Cio, aralkylsul- 

fonylamino en C4_Cio, aralkyle en C^C-io, alcaryle en CrC-io. alkylthio en Ci_Cio. aralkylthio en C4- 
C10. alkylsulfinyle en Ci_Cio, aralkylsulfinyle en C 4 -C 10 , alkylsulfonyle en C^C-io, aralkylsulfonyle en 
C4-C10, aminosulfonyle, alkylaminosulfonyle en Ci_Cio, aralkylsulfonylamino en C4-C10, oxo, thio, des 
radicaux 1 -6th6nyle, 2-6th6nyle ou 3-prop6nyle non substitu6s, monosubstitu6s ou disubstitu6s, lesdits 

30 substituants 6tant choisis dans le groupe constitu6 par I'hydrogfcne, les radicaux alkyle en C r Cio et 

aralkyle en C7-C10, des radicaux carboxy, hydroxy, amino, alkylamino en Ci_Ce, dialkylamino en Cr 
C 6 , des atomes halogdne, ceux-ci 6tant d§finis par CI, F, Br et I, des radicaux nitro ou cyano, 
et de plus ou ledit atome d'azote peut en outre §tre substitu6 pour former un ion ammonium quaternaire 
dans lequel ledit substituant est tel que d6f ini au pr6alable pour R 6 et R 7 ; 

35 R2 et R 3 sont ind^pendamment : 

I'hydrogfcne, un radical aryle ou un groupe cycloalkyle ou alkyle en Cq-Cio 6ventuellement substitu6, 
ledit substituant 6tarrt : 

un radical alcoxyalkyle en Ci_Cio, aryle, un noyau h6t6rocyclique d 4 k 8 chaTnons contenant 
1 , 2, 3 ou 4 h6t6roatomes, lesdits h6t6roatomes 6tant choisis parmi I'ensemble constitu6 par N, O et 
40 S, un radical aralkyle en C 4 -Cio, alcaryle en C r Cio, carboxy, alkylcarbonyle en CrC-io, alkylthiocarb- 

onyle en Ci_Cio, aralkylcarbonyle en C4-C10, aralkylthiocarbonyle en C4_Cio, alcoxycarbonyle en Cr 
Ce, aralcoxycarbonyle en C4-C10. alcoxy en C1-C6. aralcoxy en C4_Cio, alkylamino en CrCe, 
dialkylamino en C1-C12, alcanoylamino en CrCe, aralcanoylamino en C4_Ci2. aralkylamino en C4-C10 ; 
R4 est: 

45 I'hydrogfcne, un radical aryle, cycloalkyle ou alkyle en C-i-Ckj. aralkyle en C 4 -C 10 , arylcarbonyle, ami- 

nocarbonyle, alkylcarbonyle en C1-C10, alkylaminocarbonyle en CrC 6 , alkylthiocarbonyle en Ci-Cio, 
dialkylaminocarbonyle en C r C 6 , alcoxythiocarbonyle en C^Cio, aryl-(alkyl en C^Ce) aminocarbonyle, 
alcoxycarbonyle en Ci_Cio, aralkylcarbonyle en C4-C10, aralcoxycarbonyle en C4-C10. carboxyalkyle 
en Ci_CtOi ©I 

50 en outre, dans lequel Pun quelconque des substituants de R 4 peut §tre substitu6 par un ou plusieurs 

substituants choisis dans I'ensemble d6f ini pour R6 ou par un acide L-amin6 ou D-amin6 r6uni par une 
liaison amide ; 
R5 est : 

un noyau h6t6rocyclique satur§ ou insatur6 & 4 & 8 chaTnons, contenant 1, 2, 3 ou 4 hSteroatomes. 

55 
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lesdits h6t6roatomes 6tant N, 0 ou S, ou 

O 

'I 8 

-C-R 8 et 



S 




ou R8 est un radical : 

hydroxy, alkyloxy en C1-C10. alcaryloxy en C1-C10, aralkyloxy en C4-C10, aralkylcarbonyloxy en C4_Cio, 
alcoxyalkyloxy en C-1-C10, alcoxyalkylcaitoonyloxy en CrCm, alcoxycarbonyloxyalkyle en C-i_Cio, alkyl- 
75 carbonyloxyalkytoxy en C r Cio, un acide L- ou D-amin6 r6uni par une liaison amide, et ou le fragment 

acide carboxylique dudit acide amin6 est sous forme acide libre ou est est6rifi6 par un radical alkyle 
en C r C 6 ; 



20 



25 



-P-OR\ ou 
O 

II , 

-P-OR 9 , 



OR 



10 



ou R9 et R 10 sont choisis dans ('ensemble constitu6 par : 
I'hydrog&ne et les radicaux alkyle en C1-C10 et aralkyle en C4-C10 ; 
X et Y sont des substituants facultatifs qui, lorsqulls sont presents, sort : 
NR6, 0, S, SO, S0 2 , 

35 

R 6 R 7 

I / 
-C=C-, 



-C=C-, oxo, aryle, thiono, 

un radical cycloalkyle ou alkyle en C r C 15 6ventuellement substitu6, lesdits substituants 6tant ind^pen- 
damment R 6 et R 7 , 



O 




-NR6-SO2-. -S02-NR6-, ou un noyau h§t6rocyclique & 4 & 8 chaTnons contenant 1, 2, 3 ou 4 
h6t£roatomes, lesdits atomes 6tant N, O ou S, et ledit noyau 6tant ind6pendamment substitu6, au 
niveau d'un atome quelconque, par R 6 ; 



108 



EP0 478 328 B1 



Z est un substituant facultatif qui, lorsqu'il est present, est choisi ind6pendamment parmi les definitions 

donn§es pour X et Y ; 
m est un entier de0& 10 ; 

n est un entier de 0 k 10 ; et 

p est un entier de 0 k 3 ; 

&Texception de : 

la N-tert-butoxycarbony l-0-(3-phtalimidopropyl) -L-tyrosine, 

la N-tert-butoxycartonyl-0-(3-aminopropyl)-L-tyrosine ( 

la N-tert-butoxycarbonyl-0-(3-tert-butoxycartonylaminopropyl)-L-tyrosine ( et 

Tacide a-benzoytamino-4-(2<ii6thylaminoethoxy)benz£nepropanoTque. 

Compose ayant la formule d§velopp6e : 




et ses sels acceptables en pharmacie. 
formule dans laquelle : 

m est : 

un noyau h6t6rocyclique k4kB chaTnons contenant 1 , 2, 3 ou 4 h6t£roatomes, lesdits h§t£roatomes 
6tant N, O ou S, et ledit noyau h6t£rocyc1ique etant 6ventuellement substitu§ par Thydrog^ne ou un 
radical alkyle en C v Cw ; ou 

NR6R7, ou R6 et R7 sont ind^pendamment I'hydrogfcne ou un groupe alcoxycarbonyle en Ci-C 10 ou alkyle 
en Ci_Cio 6ventuellement substituS, ledit substituant 6tant : 

un radical alcoxy en C r Cio, alcoxycarbonyle en C1-C10, aryle, aralkyle en C4-C10, alcaryle en 
Ci_Cio, carboxy, hydroxy ou amino, 



r " 7 hi 

R°R 7 N-C-; R 6 CNR 6 -; ou %ch 2 ^ 

et de plus ou ledit atome d'azote peut en outre Stre substitu6 pour former un ion ammonium quaternaire ; 
R2 et R3 sont ind£pendamment l*hydrog6ne, un radical alkyle en C1-C10 ou aralkyle en C4-C10 ; 
R4 est : 

I'hydrogSne, un radical alkyle en C r C 10 , aralkyle en C 4 -C 10 , arylcarbonyle, aralkylcarbonyle, alkylcarb- 
onyle en Ci_Cio, alcoxycarbonyle en C1-C10, aralkylcarbonyle en C^C^, ou aralcoxycarbonyle en C4- 
C10. 

et de plus ou Tun quelconque des substituants de R 4 peut Stre substitu6 par un ou plusieurs des sub- 
stituants du groupe d6fini pour R 6 dans la revendication 1 ; 

RH est Thydrog^ne ou un radical alkyle en C1-C10 ; 

X et Y sont ind6pendamment : 

O, S, SO, S0 2l un radical aryle, -CH=CH, oxo -C(=0)-NR6, -NR6-C(=0), -NR6S0 2 - ou -S0 2 NR6, un 
groupe alkyle k chaTne droite ou remittee en C1-C15 6ventuellement substitu6 par : 

un radical carboxy, hydroxy, alcoxy en C1-C10 ou un noyau h6t£rocyclique & 4 & 6 chaTnons con- 
tenant 1, 2 ou 3 heteroatomes choisis parmi N, O et S, 



109 



EP0 478 328 B1 



Z est un substituant facultatif qui. lorsqu'il est pr6sent, est O, S0 2 , -NR6CO-, -CONR6, -C(=0)- ou un radical 

alkyle en C1-C10 k chaine drorte ou ramifi§e ; 
m est un entier de 0 k 6 ; 

n est un entier de 0 k 6 ; et 

p est un entier de 0 k 3 ; 



k ('exception de : 

la N-tert-butoxycarbonyl-0-(3-phtalimidopropyl)-L-tyrosine, 

ia N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 

I'acide a-benzoylamino-4-(2-di6thylamino6thoxy)benz6nepropanoTque. 



Compose ayant la formule d£velopp£e : 



R 




COOR 



et ses sels acceptables en pharmacie, 
formule dans laquelle 

R1 est : 

un noyau h6t£rocyclique & 5 & 6 chainons contenant 1 ou 2 h6t6roatomes, lesdits h§t6roatomes 6tant 
I' azote, et ledit noyau h&6rocyclique 6tant 6ventuellement substitu6 par un radical alkyle en C1-C5 ; ou 
NR6R7, ou R 6 et R 7 sont ind6pendamment I'hydrog^ne ou un groupe alkyle en C1-C10 6ventuellement 
substitu6, ledit substituant 6tant : 

un radical alcoxycarbonyle en C1-C10, aryle ou aralkyle en C4-C10, 

NR fl NR 7 ^ ^ 

rVN-C-; R'-C-NR'-;*!^; ou ^/ 

et de plus ou ledit atome d'azote peut en outre §tre substitu6 pour former un ion ammonium quaternaire ; 
R 2 et R 3 sont Thydrog6ne ; 
R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C1-C10, aralkylcarbonyle, alcoxycarbonyle en C1-C10. 
aralkylcarbonyle en C4-C10, ou aralcoxycarbonyle en C4-C-10, et en outre ou les substituants pour R 4 
peuvent §tre 6ventuellement substitu6s par un ou plusieurs substituants choisis dans I'ensemble dGf ini 
pour R6 dans la revendication 1 ; 

R 11 est I'hydrogfcne ou un radical alkyle en C r Cio ; 

X et Y sont ind6pendamment : 

O, S0 2 , un radical aryle, NR6-CO-, CONR6- ou -CH=CH-, un radical alkyle cyclique, ramrfte ou droit 
en CrC^ 6ventuellemerrt substitu6, ledit substituant 6tant un radical hydroxy, ou un noyau h6t6rocy- 
clique & 4 & 6 chainons contenant 1 ou 2 h6t6roatomes choisis parmi N, 0 et S ; 

Z est un substituant facultatif qui, lorsqu'il est present, est O ou un radical alkyle en C1-C10 & chaine 

droite ou ramrf i6e ; 

m est un entier de 0 k 6 ; 

n est un entier de 0 k 1 ; et 

p est un entier de 0 k 1 ; 
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k I'exception de : 

la N-tert-butoxycarbonyl-O-tS-phtalimidopropyO-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine, 

la N4ert-butoxycaitonyl-0-(3-tert^utoxycarbonylaminopropyl)-L-tyrosine, et 

I'acide a-benzoylamino-4-(2-di6thylamino6thoxy)benz6nepropanoTque. 

Compost ayant la formule d£velopp6e : 




et ses sels acceptables en pharmacie, 
formule dans laquelle : 

Ri est: 

un noyau h§t6rocyclique k 6 chaTnons contenant 1 ou 2 h6t6roatomes, lesdits atomes h6t6rocycliques 
6tant I'azote et ledit noyau h6t6rocyclique 6tant 6ventuellement substitu6 par un radical alkyle en Ci_Cs 
; ou 

NR6R?, ou R6 et R 7 sont ind6pendamment I'hydrogSne ou un groupe alkyle en C1-C10 ; 
R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C^Ciq, aralkylcarbonyte en C 4 _Cio, alcoxycarbonyle en C r 
do. ou aralcoxycarbonyle en C 4 -C 1 o, et en outre ou Tun quelconque des substituants pour R 4 peut §tre 
substitu6 par un ou plusieurs substituants de I'ensemble d§fini pour R6 dans la revendication 1 ; 
XetY sont ind§pendamment 

O, S0 2 , un radical aryle, -NR6-C(=0), -C(=0)-NR6, -CH=CH- ou un groupe alkyle k chaine droite ou 
ramifi6e en C1-C10 ; 

2 est un substituant facultatif qui, lorsqu'il est present, est O ou un radical alkyle en C1-C5 a chaTne droite 

ou ramiftee ; 
m est un entier de 0 a 6 ; 

n vaut 1 ; et 

p vaut 0 ; 

a I'exception de : 

la N-tert-butoxycarbonyl-0-(3-phtalimidopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 

I'acide a-benzoy!amino-4-(2<Ji6thylamino6thoxy)benz£nepropanoTque. 

Compose selon la revendication 1 , choisi dans le groupe constitu6 par : 

I'acide 2-S-(6-N-benzyloxycarbcnylamino)-3-[4-(3-chloropropyloxy)ph6nyl]propionique ; 
Tacide 2-S-(N-benzyloxycarbonylamino)-3-[4-(NX2,2^ 

nyl]propionique ; 

I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(3-N-pyrrolidinylpropyloxy)ph6nyGpropionique ; 

Tacide 2-S-(N-benzyloxycarbonylamino)-[4-(3-N-m6tty^ ; 

I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(4-pip§razinyl)butyloxyph6nyl]propionique ; 

I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(1 , 1 ,4,4-t6tram6thylbutylamino)propyloxyph6nyl]propionique ; 

I'acide 2-S-(N-benzyloxycarbonyl)-3-[4-(4-m6thylpip6razine-1 -yl)propyloxyph6nyI]propanoTque ; 

I'acide 2-(N-benzyloxycarbonylamino)-3-[4-(5-bromopentyloxy)ph6nyl]propionique ; 

I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(4-pip6razine-1 -yl)pentyloxyph6nyl]propionique ; 

le chlorhydrate de I'acide 2-S-(N-benzyloxycarbonyIamino)-3-[4-(6-aminohexyloxyph6nyl)]propionique ; 

le chlorhydrate de I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(7-aminoheptyloxy)ph6nyl]propionique ; 

I'acide 2-S-(N-benzyloxycarbonylamino)-3-[4-(8-aminooctyloxy)ph6nyI[propionique ; 
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le chlorhydrate de I'acide 2-S-(N-benzyloxycarbonyiamino)-3-[4-(5-aminopentyloxy)ph6nyl]propionique ; 
l'acide2-S-(N-benzyloxycarbonyIamino)-3-[4-(4-pip6ridinylbutyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-ph§nylcarbonylamino-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-ph6n6thylcartonylamino-3-[4-(6-aminohexyloxy)ph6nyl]propanoTque ; 
I'acide 2-S-(ph6nylac6tylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
I'acide 2-S-(2-carboxy-3-ph6nylpropionylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-(hexanoylamino)-3-[4-(6-aminohexyloxy)ph§nyl]propionique ; 
I'acide 2-S-(naphtanoylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
I'acide 2-S-{butanoylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-(heptanoylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
I'acide 2-(S)-(5-ph6nylpentanoylamino)-3^ ; 
le chlorhydrate de I'acide 2-S-(5-ph6ny!pentanoylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-(3-caiiDOxypropanoyl)amino-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
le chlorhydrate de I'acide 2-S-(ac§tylamino)-3-[4-(6-aminohexyloxy)ph6nyl]propionique ; 
I'acide 2-S-(N-benzyloxyrarbonylamino)-3-[4-^ ; 
I'acide 2-S-(N-t-butyloxycarbonylamino)-3-[4-(4-hydroxybut-1 -ynyI)ph6nyl]propionique ; 
I'acide 2-S-(N+butyloxyrarbonylamino)-3-[4-(4-hydroxybutyl)ph6nyl]propionique ; 
I'acide 2-S-(N-t-butyloxycarbonylamino)-3-[4-(4-t-butylaminobutyl)ph6n^ ; 
le chlorhydrate de I'acide 2-S-(pentanoylamino)-3-[4-(4-pip6ridine-4-ylbutyloxy)ph6ny0propionique ; 
I'acide 2-S-(hexanoylamino)-3-[4-(4-pip6ridine-4-ylbutyloxy)ph6nyl]propionique ; 
le dichlorhydrate de I'acide 2-(S-(5-aminopentanoyl)amino-3-[4-(6-aminohexyloxy)ph6nyQpropionq ; 
le 2-S-(4-carbom6thcxybutanoyl)amino-3-[4-(N-t^ de 
m&hyle ; et 

I'acide 2-S-(4-carboxybutanoylamino)-3-[4-(6-aminohexyloxy)ph6nyI]propionique. 

Utilisation d'un compose pour la fabrication d'un m&Jicament pour bloquer le fibrinogfcne du point de vue de son 
action au niveau de son site rgcepteur chez un mammif&re, ledit compost ayant la formule : 



R 



,6 




CH 2 ) 



n 




1 ^ CH 2)n^ x ^* Y ^2 



CCH 2 ) p 




I 



et ses sels acceptables en pharmacie, formule dans laquelle : 



est : 

un noyau h6t6rocyclique £ 4 & 8 chaTnons, contenant 1, 2, 3 ou 4 h6t6roatomes, ces h&6roatomes 
etant N, 0 ou S, et ledit noyau h6t6rocyclique etant 6ventuellement substrtu6, au niveau de Tun quel- 
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conque de ses atomes, par H, Ft 6 ou R 7 ; 

NR 7 NR 6 NR 7 

R^-C-NR 6 ; R 6 R 7 N-C- ; R 6 R 7 N-C-NH- ; 

R 6 

I 

N- 




ou 



15 

NR6R7, ou R 6 et R 7 sont ind6pendamment : 

I'hydrog^ne, un groupe (alcoxy en C1-C10) carbonyle ou un groupe cycloalkyle ou alkyle en C1-C10 
6ventuellement substitu6, lesdits substituants 6tant : 

des radicaux alcoxy en C r Cio, alcoxyalkyle en C1-C10, alcoxyalkyloxy en C r Cio, alcoxycarb- 

20 onyle en C1-C10, alkylcarbonyle en Ci_Cio, alkylaminocarbonyle en Co-C 6 , aralkylcarbonyle en d- 

C 10 , alkylthiocarbonyle en C r C 10 , aralkylthiocarbonyle en C4-C 10 , thiocarbonyle, alcoxythiocarbonyle 
en C^Cio, aryle, des noyaux h6t6rocycliques satur6s k 5 ou 6 chaTnons comprenant 1, 2, 3 ou 4 
heteroatomes, lesdits h&6roatomes 6tant choisis dans I'ensemble constituS par N, 0 et S, des radicaux 
alcanoylamino en C1-C4, (alcoxycarbonyl en C r C 6 )-(alkylamino en Co-C 6 ), alkylsulfonylamino en C r 

25 Cio, aralkylsulfonylamino en C4-C10, aralkyle en C4-C-10, alcaryle en C1-C10, alkylthio en C1-C10, 

aralkylthio en C 4 -C 10 . alkylsuffinyle en CrC 10 , aralkylsulfinyle en C4-C10, alkylsultonyle en C1-C10, 
aralkylsulfonyle en C4-C10, aminosulfonyle, alkylaminosulfonyle en C1-C10, aralkylsuffonylamino en C 4 - 
C10, oxo t thio, des radicaux 1-6th6nyle, 2-6th6nyle ou 3-prop6nyle non substitu6s, monosubstitu6s ou 
disubstitu6s, lesdits substituants 6tant choisis dans le groupe constitu6 par I'hydrog&ne, les radicaux 

30 alkyle en C1-C10 et aralkyle en C7-C10. des radicaux carboxy, hydroxy, amino, alkylamino en CrCe, 

dialkylamino en CrC 6 , des atomes halogSne, ceux-ci 6tant d6finis par CI, F, Br et I, des radicaux nitro 
ou cyano, 

et de plus ou ledit atome d'azote peut en outre §tre substitu6 pour former un ion ammonium quaternaire 
dans lequel ledit substituant est tel que d6f ini au pr6alable pour R 6 et R 7 ; 
35 R2 et R 3 sont ind6pendamment : 

Thydrog&ne, un radical aryle ou un groupe cycloalkyle ou alkyle en C0-C10 6verrtuellement substitu§. 
ledit substituant 6tant : 

un radical alcoxyalkyle en C1-C10, aryle, un noyau h6t6rocyclique a 4 & 8 chaTnons contenant 1 , 2, 3 
ou 4 h6t6roatomes, lesdits h&6roatomes 6tarrt choisis parmi I'ensemble constitu6 par N, O et S, un 
40 radical aralkyle en C 4 -C 10 , alcaryle en C r Cio, carboxy, alkylcarbonyle en C r Cio. alkylthiocarbonyle 

en CrCio, aralkylcarbonyle en C4-C10, aralkylthiocarbonyle en C4-C10, alcoxycarbonyle en C r Ce, aral- 
coxycarbonyle en C 4 -C 10 , alcoxy en C r C 6 , aralcoxy en C 4 -C 10 , alkylamino en C r C 6 , dialkylamino en 
C1-C12, alcanoylamino en CrCe, aralcanoylamino en C4-C12, aralkylamino en C4-C10 ; 
R4 est: 

45 l'hydrog6ne, un radical aryle, cycloalkyle ou alkyle en C1-C10, aralkyle en C4-C10. arylcarbonyle, ami- 

nocarbonyle, alkylcarbonyle en CrC™, alkylaminocarbonyle en CrCe, alkylthiocarbonyle en C1-C10. 
dialkylaminocarbonyle en CrCe, alcoxythiocarbonyle en C1-C10, aryl-(alkyl en CrCe) aminocarbonyle, 
alcoxycarbonyle en Ci_Cio, aralkylcarbonyle en C4-C 1 o, aralcoxycarbonyle en C4-C10, carboxyalkyle 
en CrCiOi et 

50 en outre, dans lequel Tun quelconque des substituants de R 4 peut §tre substitu6 par un ou plusieurs 

substituants choisis dans I'ensemble d6fini pour R6 ou par un acide L-amin6 ou D-amin6 r6uni par une 
liaison amide ; 
R5 est: 

un noyau h6t6rocyclique saturS ou insaturS k4kB chaTnons, contenant 1, 2, 3 ou 4 h6t6roatomes, 

55 
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lesdits h&groatomes 6tant N, 0 ou S. ou 



10 



20 



25 



-C-R 8 et 



S 
II 



-C-R 8 



ou R 8 est un radical : 

hydroxy, alkyloxy en C1-C10, alcaryloxy en C1-C10, aralkyloxy en C^Cw, aralkylcarbonyloxy en C4-C10, 
alcoxyalkyloxy en C1-C10, alcoxyalkylcarbonyloxy en CrCio> alcoxycarbonyloxyalkyle en Ci_Cio, alkyl- 
75 carbonyloxyalkyloxy en C r C 10 , un acide L- ou D-amin6 rSuni par une liaison amide, et ou le fragment 

acide carboxylique dudit acide amin6 est sous forme acide libre ou est est6rifi6 par un radical alkyle 
en C r C 6 ; 



-P-OR 9 , ou 



-P-OR 9 , 



OR 10 



30 ou R9 et R 10 sont choisis dans Tensemble constitu6 par : 

I'hydrog^ne et les radicaux alkyle en C1-C10 et aralkyle en C4-C10 ; 
X et Y sont des substituants facultatifs qui, lorsqu'ils sont presents, sont : 
NR6 O, S. SO, S0 2 , 



35 



R 6 R 7 

I / 
-C=C-, 



-C=C-, oxo, aryle, thiono, 

un radical cycloalkyle ou alkyle en C r C 15 6ventuellement substitu6, lesdits substituants 6tant ind6pen- 
damment R6 et R 7 , 





55 -NR6-S0 2 -, -S02-NR6-, ou un noyau h6t6rocyclique k 4 & 8 chalnons contenant 1, 2, 3 ou 4 

h6t6roatomes, lesdits atomes 6tant N, O ou S, et ledit noyau 6tant ind6pendamment substitu6, au 
niveau d'un atome quelconque, par R6 ; 
Z est un substituant facultatif qui, lorsqu'il est present, est choisi ind6pendamment parmi les definitions 

donn6es pour X et Y ; 
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P 



m 



n 



est un entierdeO& 10 ; 
est un entierdeO& 10 ;et 
est un entier de 0 k 3. 



7. Utilisation d'un compose selon la revendication 6, pour la fabrication d'un medicament pour la prevention ou le 
traitement de la formation de thrombus et d'emboles. 

8. Utilisation d'un compost selon la revendication 6, pour la fabrication d'un medicament pour inhiber I'agregation des 
plaquettes sanguines. 

9. Utilisation d'un compose selon la revendication 6, ensemble avec un anticoagulant, pour la fabrication d'un medi- 
cament pour la prevention ou le traitement de la formation de thrombus ou d'emboles. 

10. Utilisation d'un compose selon la revendication 6, ensemble avec un anticoagulant, pour la fabrication d'un medi- 
cament pour inhiber I'agregation des plaquettes. 

1 1 . Utilisation d'un compose selon la revendication 6, ensemble avec un agent thrombolytique, pour la fabrication d'un 
medicament pour la prevention ou le traitement de la formation de thrombus et d'emboles. 

12. Utilisation d'un compose selon la revendication 6, ensemble avec un agent thrombolytique, pour la fabrication d'un 
medicament pour inhiber I'agregation des plaquettes sanguines. 

13. Utilisation d'un compose selon la revendication 6, ensemble avec un inhibiteur plaquettaire, pour la fabrication d'un 
medicament pour la prevention ou le traitement de la formation de thrombus et d'emboles. 

14. Utilisation d'un compose selon la revendication 6, ensemble avec un inhibiteur plaquettaire, pour la fabrication d'un 
medicament pour inhiber I'agregation des plaquettes sanguines. 

15. Composition pharmaceutique, comprenant un compose selon la revendication 6 et un v6hicule acceptable en phar- 



16. Composition pharmaceutique, comprenant un compose selon la revendication 6, un vehicule acceptable en phar- 
macie et un compose choisi parmi I'ensemble constitue par les agents thrombolytiques, les inhibiteurs plaquettaires 
et les anticoagulants. 

17. Composition selon la revendication 15 ou 16, dans laquelle ledit v£hicule acceptable en pharmacie est constitue 
d'une formulation pharmaceutique k liberation prolongee. 

18. Composes selon la revendication 6, destines k §tre utilises pour inhiber la fixation du fibrinogene aux plaquettes 
sanguines, pour inhiber I'agregation des plaquettes sanguines, pour traiter la formation de thrombus ou la formation 
d'emboles, ou pour emp§cher la formation de thrombus ou d'emboles chez un mammifere. 

19. Composes selon la revendication 5, destines k §tre utilises pour inhiber la fixation du fibrinogene aux plaquettes 
sanguines, pour inhiber I'agregation des plaquettes sanguines, pour traiter la formation de thrombus ou la formation 
d'emboles, ou pour emp§cher la formation de thrombus ou d'emboles chez un mammifere. 

20. Compose selon la revendication 1, de formule : 



macie. 




dans laquelle 
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Ft* est: 

un noyau h6t6rocyclique k 5 ou 6 chatnons dans lequel (edit h6t§roatome est N et ledit noyau h6t£rocy- 
clique est 6ventuellement substitu6 par I'hydrog&ne ou un radical alkyle en C1-C5 ; ou NR6R7, ou R6 et 
R7 sont ind6pendamment Ihydrog^ne ou un groupe arylalkyle en C4-C-10 ou alkyle en C r Cio ; 
5 R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C r Cio. alcoxycarbonyle en C1-C10, aralkylcarbonyle en C 4 - 
C10, ou aralcoxycarbonyle en C4-C-10. 

ou R 4 est 6ventue!lement substitu§ par R6, tel que d£fini au pr6alable ; 
Z est choisi parmi 0, -NR6C0-, -C0NR6, et CH 2 ; et 

10 m est un entier de 0 k 6 ; 

a I'exception de : 

la N-tert-butoxycarbonyl-O-fS-phtalimidopropylJ-L-tyrosine, 
la N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine. 
15 la N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 
Tacide a-ben2oylamino-4-(2-di§thylamino6thoxy)benz6nepropanoTque. 

Revendications pour les Etats contractants suivants : ES, GR 

20 1 . Proc§d6 pour la preparation d'un compost de formule : 



H 
1 

25 f^TX^^^N-R 4 



30 




^-(CHa)^©^/ C0 2 H 



ou d'un de ses sels acceptables en pharmacie, formule dans laquelle : 



R1 est: 

un noyau h6t6rocyclique k 5 ou 6 chatnons dans lequel ledit h6t§roatome est N et ledit noyau h§t§rocy- 
35 clique est Sventuellement substitu6 par I'hydrog^ne ou un radical alkyle en C1-C5 ; ou NR6R7, ou R 6 et 

R7 sont ind6pendamment I'hydrogSne ou un groupe arylalkyle en C4_Cio ou alkyle en Ci_Cio ; 
R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C1-C10. alcoxycarbonyle en CyC^o, aralkylcarbonyle en C 4 - 
Cw, ou aralcoxycarbonyle en C4-C10, 
40 ou R 4 est 6ventuellement substituS par R 6 , tel que d6fini au p Salable ; et 

m est un entier de 0 a 6 ; 



a I'exception de : 

la N-tert-butoxycarbonyl-0-(3-phtalimidopropyl)-L-tyrosine, 
45 la N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 
Tacide a-benzoylamino-4-(2-di6thylamino6thoxy)benz6nepropanoTque ; 
qui consiste a faire rSagir un compost de formule : 




ou un de ses d6riv6s prot£g£s, ou Hal est un atome d'haloggne, avec un compose de formule R 1 -H ; 
puis, si n6cessaire, a 6liminer tout groupe protecteur present. 
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Proc£d6 selon la revendication 1 , qui consiste : 

1) k faire r£agir un compos§ de formule : 



HO^^ C ° 0H 



ou un de ses d6riv6s proteges, avec un compost de formule HaHCH^m-Hal. ou Hal est un atome d'halogdne, 
en presence d'une base ; et 

2) k faire r6agir le produit de l'6tape 1) avec un compose de formule R 1 -H ; 
puis, si n6cessaire, k eiiminer tout groupe protecteur present. 
Proc6d6 pour la preparation d'un compost de formule : 




H 
i 

■N- R 4 



C0 2 H 



ou d'un de ses sels acceptables en pharmacie, 
formule dans laquelle : 



R1 est : 

un noyau h£t£rocyclique k 5 ou 6 chatnons dans lequel (edit h6t6roatome est N et ledit noyau h£t£rocy- 
clique est 6ventuellement substitu£ par ITiydrog£ne ou un radical alkyte en Ci-Cs ; ou 
NR6R7, ou R6 et R 7 sont independamment l'hydrog£ne ou un groupe arylalkyle en C4-C10 ou alkyle en 
C1-C10 ; 
R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C1-C10, alcoxycarbonyle en Ci_Cio, aralkylcarbonyle en C4- 
C 10 , ou aralcoxycarbonyle en C4-C10, 

ou R 4 est eventuellement substitu6 par R 6 , tel que defini au pr£a!able ; et 
m est un entier de 0 k 6 ; 

k I'exception de : 

la N-tert-butoxycarbonyl-0-(3-phtalimidopropyl)-L-tyrosine, 

la N-tert-butoxycaitionyl-O^S-aminopropyO-L-tyrosine, 

la N-tert-butoxycait>onyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 

I'acide a-benzoylamino-4-(2-di6thylamino6thoxy)benz^nepropanoTque ; 

qui consiste k faire r6agir un compost de formule : 



HO 



rry mR ' 

COOH 



ou un de ses derives prot£g6s, avec un compost de formule R 1 -(CH2) m -Hal ou un de ses d6riv£s prot£g6s, ou Hal 

est un atome d'haloggne, en presence d'une base ; 

puis, si n£cessaire, k £liminer tout groupe protecteur present. 
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Procede pour la preparation d'un compost de formule : 




ou d'un de ses sels acceptables en pharmacie, 
formule dans laquelle : 

R1 est : 

un noyau heterocyclique k 5 ou 6 chainons dans lequel ledit heteroatome est N et ledit noyau heterocy- 
clique est eventuellement substitue par rhydrogfene ou un radical alkyle en C1-C5 ; ou 
NR6R7, ou R 6 et R 7 sont independamment I'hydrogene ou un groupe arylalkyle en C4-C10 ou alkyle © n 
\C1-C10 ; 
R4 est : 

un radical arylcarbonyle, alkylcarbonyle en C-i-C-io, alcoxycarbonyle en C1-C10, aralkylcarbonyle en 
C 4 _Cio, ou aralcoxycarbonyle en C4-C10, 

ou R 4 est eventuellement substitue par R 6 , tel que defini au pr Salable ; et 
m est un entier de 0 k 6 ; 

k I'exception de : 

la N-tert-butoxycarbonyl-0-(3-phtalimidopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-aminopropyl)-L-tyrosine, 

la N-tert-butoxycarbonyl-0-(3-tert-butoxycarbonylaminopropyl)-L-tyrosine, et 

I'acide a-benzoylamino-4-(2-di6thylamino6thoxy)benz6nepropanoTque ; 

qui consiste k faire r6agir un compose de formule : 




ou un de ses derives proteges, avec un compost de formule R'CC^H ou un de ses derives acyl-halog6n6s actives 
(ou R' est un radical aryle, alkyle en CrCio, alcoxy en CyC^, aralkyle en C4-C10 ou aralcoxy en C4-CK), chacun 
d'entre eux pouvant §tre eventuellement substitue par R6 tel que defini au pr6alable) ; 
puis, si necessaire, k eiiminer tout groupe protecteur present. 

Procede selon Tune quelconque des revendications 1 k 4, pour la preparation d'un compose de formule : 




dans laquelle R 1 , R 4 et m sont tels que definis dans la revendication 1 ; 
ou d'un de ses sels acceptables en pharmacie. 

Proc6d6 selon I'une quelconque des revendications 1 k 4, pour la preparation d'un compose choisi dans I'ensemble 
constitue par : 
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Tacide 2-S-(N-ben2yloxycarbonylamino)-3-[4-(3-N-pyrrolidinylpropyloxy)ph6nyI]propionique ; 
Tacide 2-S-(N-benzyloxycarbonylam ; 
Tacide 2-S-(N-benzyloxycarbonyl)-3-[4-(4-m6thylpip6ra2ine-1 -yl)propyloxyph6nyl]propanoTque ; 
Tacide 2-S-(N-benzyloxycarbonylamino)-3-[4-(4-pip6razine-1 -yl)pentyloxyph6nyI]propionique ; 
Tacide 2-S-(N-benzyloxycarbonylamino)-3-[4-(4-pip6ridinylbutyloxy)ph6nyl]propionique; 
Tacide 2-S-(N-benzyloxyrarbonylamino)-3^ ; 
le chlorhydrate de Tacide 2-S-(pentanoylamino)-3-[4-(4-pip6ridine-4-ylbutyloxy)ph6nyl]propionique ; 
Tacide 2-S-(hexanoylamino)-3-[4-(4-pip6ridine-47l-butyloxy)ph6nyl]propioriique ; 
et leurs sels acceptables en pharmacie. 
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